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1916 Body Design Is Uniform 


Best of Last Year Is Now Average. 
Form, Color and Comfort All Improved 
at Both Palace and Astor Shows 


By G. J. Mercer 


HE Palace and Astor Hotel shows just concluded, pre- 
sent in the body designs displayed, a more uniformly 
worked out plan to develop the streamline effect, than 

in previous years. This is particularly noticeable in the 
fore part of the car, and in both shows, with the exception 
of a negligible number, the line from the radiator to the body 
both on the sides and the top, presents a graduated surface, 
so that viewed from a distance, in many cases it is difficult 
to determine just where the engine hood ends and the body 
proper commences. , 

The Palace exhibition outshone all previous years in color 
combinations, there were very good combina- 
tions shown on a runabout in yellow and 





brown with Spanish leather. There was a dark grey sedan 
and a very pleasing grey and black sedan; a dark grey 
limousine, a coffee and black touring body, a wine colored 
coupé, a green and black touring body, a wistaria sedan, a 
white and grey limousine and a white and black limousine. 
These are a few of the best combinations, most were in good 
taste, only a few violated the rules and had combinations 
that made a glare in place of a pleasant sensation. 

In the Astor show the color combinations were less con- 
spicuous than at the Palace, grey or white and black, and 
yellow and black were used, but not extensively, and the trim- 










black, also a canary and black coupé, a red 
runabout with pearl grey wire wheels and 
black moldings; a touring body had cream and 
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A new style body 
by Bender and Rob- 
Inson on a Singer 
chassis at the Astor 
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mings were suitable to match the car 
colors; in one Armstrong closed body, 
and in one Holbrook open body, a soft 
undressed leather trimming was used; 
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the demountable top has been featured 
so much in automobile advertising of 
late, that naturally we looked for a 
better showing than there is. The 





the majority had the regulation cloth 
goods with dark leather for the front 
seats. 

In the following not all the good 


Kissel, which is one of a very select 
few that look like jobs, showed one car 
with the inside stripped of its trim- 








things at the shows have been enumer- 


ming, showing the method of attaching 
and detaching the upper section so it 





ated, nor have all the commendable de- 
signs been illustrated, but to the best of 
the writer’s ability, those things that 
are of interest to the greatest number 


could be readily understood. The other 
tops exhibited have the effect of mar- 
ring the general clean look of the body 
by the excessive width of the fram- 





have been given prominence. Both 
shows serve their separate purpose and 
as long as one is not a duplicate of 


the other there will be room for both, —— —_—_— 





ing pillars, which only proves that to 
make a successful demountable top, it 
must be made with the body as part of 
——~W"“. the original design and not added as an 


one the manufacturers’ exhibit of Figs. 1 and 2, showing plan views of two bod. afterthought. 


standard make, and the other special 
designs particularly in bodies, for 
those that are desirous to have automobiles custom made. 


Smoother Bodies at Palace 


Returning to the consideration of body shapes as noticed 
at the Palace show the first point is that the sides of the 
bodies have a smoother surface, due to the absence of mold- 
ings. This is true even of the doors, where the customary 
tee molding has been replaced by allowing the panel sheet 
to extend and cover the door openings. The top line of most 
of the touring bodies and runabouts and the driving com- 
partment of closed bodies show rounded edges and on these 
closed bodies the overlap panel in which moldings are not 
used to join the upper and lower panels, was the rule and 
not the exception, also the seat trimming roll does not show 
above the body line, or if it does, it is very much reduced in 
size over former years. 

There are fewer slanting windshields than was to be ex- 
pected, considering the general desire to eliminate wind re- 
sisting surfaces, but there are more shields placed on top of 
the cowl panel and forward of the rear edge of the cowl and 
there are fewer cowls having the extreme upward tilt to the 
top line, near the shield seating. 


Touring Body Holds Position 


The touring body still holds its own as the most represen- 
tative member of the automobile family, and the type with a 
second cowl, not only shows a large increase in numbers, but 
the effect of its popularity is proved by the desire to imitate 
it, by minimizing the height of the driving seat back, and 
in some cases, rounding it to give the appearance of half a 
cowl. This tends to give the bodies a lower appearance and 
the elimination of the trimming rolls helps to accomplish 
this end. In reality the bodies are lower, measured at the 
seat back, but the sides are slightly higher; 24 to 25 in. is 
the average side panel height. The aisle between the driv- 
ing seat also shows gain in numbers and in some cases the 
second cowl itself is divided. 

The disappearing seat, despite the fact it is not so roomy 
as the older form of side seat, has proved to be the only 
style that is acceptable on both open and closed bodies, and 
the most popular is the one that folds into the back of the 
driving seat. 

The four-passenger clover leaf runabout is the new idea 
this year. Last year there was one three-passenger body, 
and while, now, the majority on exhibition were only com- 
fortable seating for three, there were two, the rear seat of 
which could accommodate two adults and one of these bodies 
was 42 in. wide on the cushion by 24% in. from trimming or 
rear seat to panel of front seat. 

One expected to see quite a number of good looking designs 
of demountable tops fitted to touring and runabout bodies, 


ies with contrasting cowl taper 


The permanent-roof body shows in- 
creased numbers over last year. The 
regular Springfield body is on a number of cars and there 
is an adaptation of the Springfield idea on two others. Pierce 
had a body of this type in which the pillars fold down in- 
side and are fitted with an automatic hinged arm for holding 
them in their respective positions. The only full collapsible 
all-weather body was exhibited by the Springfield Metal 
Body Co. 


Few Innovations 


The Palace show from a body point of view, had prac- 
tically no features that were innovations, the average this 
year was virtually the duplicate of the best in the show last 
year and many of those that excelled last year, had the same 
exhibit this time. The Palace average was very good in fin- 
ish, design and workmanship and novelties were conspicuous 
by their absence. There were fewer closed bodies in propor- 
tion to the total exhibit than formerly, but town cars, which 
have never been very numerous at this exhibit, were about 
the same in number and are of better design than formerly, 
but there is one feature in which this show outdid all its 
former records, and that is in colors. Hardly an exhibit but 
had its white or white and black, or yellow and black, or grey, 
or some other light color, and the striping of the hood and 
wheels was louder and more prominent than ever. 

The word streamline has become the synonym for the lat- 
est in body design and is used indiscriminately for every 
body that shows a tapered line from the radiator to the cowl. 
Truthfully speaking the only bodies that approach the true 
streamline effect are the runabouts. To understand this, im- 
agine a shape exactly like an egg placed on wheels, the large 
end toward the front, as the egg moves forward separating 
the air, the pressure of the atmosphere is increased by the 
displacement, and as the air currents pass along the sides, 
due to the egg moving forward, they meet easily and with- 
out clashing at the tapered rear end, and no revolving eddies 
or air currents are set up to disturb the road dust as the 
body passes forward. No body design in the near future is 
going to be built along these ideal lines, except the before- 
mentioned runabouts, no real necessity exists to dispropor- 
tion the rear end of a limousine or a touring body to make it 
egg-shaped and there is also the item of additional cost of 
construction. The fore part of the body that breasts the 
wind, is the part that has a commercial value, and eliminat- 
ing the flat surfaces at the front and on the sides is the real 
money saver. Summing up the above logic, the writer sug- 
gests that “fore-streamline” would be a more applicable term 
to use, as it would cover all that we are trying to accom- 
plish in body designing at the present time, that is, giving 
the front of the car the minimum of resistance. 

Figs. 1 and 2 show the plan view of the hood and cowl of 
two touring bodies at the Palace, Fig. 1 is the newest de- 
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some Examples of Typical Bodies at the 
Astor Show 
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; HE Astor exhibition is always productive of most of the new ideas and it will be noticed that 
many different styles of body construction. the Astor show, like that at the Palace, contained 
{ Both old models and the most advanced examples many examples of the clover leaf. The number 
‘ of modern tendencies may be seen side by side. of comparatively small capacity bodies is also 
The ten bodies shown here are representative of noteworthy, though many were very large. 
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Fig. 3—Example of lowered back driving seat 


sign and there is a taper of approximately 6 in., each side 
in the length of the hood. The body line continues from this 
without a ripple, to the widest part, this being a fine ex- 
ample of a fore-streamline. Of stock cars the Mercer is one 
of the best of this class. Fig. 2 is an example of one of the 
more conservative makes of cars, it marks a slower growth 
and lacks the bold straight appearance that characterizes Fig. 
1. The top line of the hood has the same appearance on most 
cars as the side line of Fig. 1, from radiator to dash, the 
average raise is 2 to 3 in., the radiators are similar to last 
year, those with the slightly rounded edges predominating. 

Figs. 3 to 8 are sketches of Palace show bodies. 

Fig. 3 is an example of the lowered driving seat back 
rounded over like half a cowl, on this particular body the 
back below the cowl had two compartments that are used to 
stow away the top curtains. 

Fig. 4 shows a runabout deck cover supported in the open 
position by arms that travel in slides at the bottom and drop 
into pockets at the slide end when raised. 

Fig. 5 shows the rear seat of a runabout and the method of 
locking the lid in position to form the back, it shows a cheap 
way to make a seat in a small rear compartment and still 
be able to raise the lid when the top of the car is down. 


Kissel All Year Is Sound Job 


Fig. 6 is a diagram of the interior of the Kissel demount- 
able top body, A shows the lock that fastens the upper part 
of the door to keep it from rattling, it engages in a plate in 
the body pillar and is operated by B, this lock is operated by 
the inside or outside handle and the push rod moves up and 
raises A and when the handle is released A drops into its 
place in the pillar, the push rod rests in the lock A and dis- 
engages itself when the top section of the body is lifted off; 
C shows the attaching lugs; the bolts used to fasten these 
are always accessible, being covered by flaps in the trimming. 
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Fig. 7 is a four-passenger runabout adapted from the 
clover-leaf idea the plan view shows the seating arrange- 
ment and the second cowl is divided by a passage way. 

Fig. 8 is the outline of a town car body on the Owen Mag- 
netic, there is only one door for the driver on the right side, 
the glass space at the front is unusually large and has 
rounded top corners, the driving compartment is joined to the 
body by a second cowl; this body was one of the best designs 
exhibited. 


Low Appearance Favored 


The coefficient of streamline in body nomenclature is low 
looking and the effort to produce this effect has replaced 
36-in. tires with 34 and 32 sizes, the running board has come 
nearer the ground and a little additional kick up to the 
chassis frame sends it down forward of the rear wheel. The 
double drop to the frame has not had many converts. Pierce 
did this in place of reducing the tire size. The optical effect 
of raising the hood and cowl helps to make the touring and 
runabout look lower, but the greatest gain has been in low- 
ering the seats, since the gasoline tank has been placed at 
the rear. The driving seat has been lowered 3 in. on tour- 
ing and about 6 in. on runabouts and the slant of the cush- 
ions is about 2% in., so that on touring bodies the driver ac- 
tually is about 5% in. lower when seated than formerly. The 
seats have been moved farther back to allow the extra leg 
room required when seated low and the steering wheel has 
been lowered and the column lengthened to accommodate the 
seat, in many bodies the driving seat is now made adjustable, 
because the driver sitting more straight out than formerly, 
it is not practical to expect men of different heights to ac- 
commodate themselves in the same sitting space. At pres- 
ent this is only done on touring and sedan bodies where the 
aisle between the seats makes the driving seat a free agent. 
On closed bodies, such as limousines, etc., the driving seat is 
much the same as formerly, on account of the necessity of 
having the door to the body as large as possible, and the 
driver is placed as far forward as freedom of movement and 
the proper room to sit will permit. 


Cushion Height Decreasing 


The average height of the front and back seat cushions 
from the floor at the front of the cushion is 15 in. on tour- 
ing bodies with an average slant of 2% to 3 in. This applies 
to the rear seat in closed bodies also. There are a few tour- 


ing bodies in which the rear seat cushion is only 12 in. up, 
but this is a height that no woman can either sit down on or 






































Fig. 7—Side and plan views of a good four-passenger roadster. 


Fig. 8—A well-proportioned town car. 





Fig. 9—Proportions of Chalmers 


front and rear fenders 
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Fig. 4—Runabout 
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get up from comfortably. 
floor to under roof in closed bodies is 55 in. One body at 
the Salon had only 50 in. height and there are several that 
are only 53 in. Years ago 58 in. was considered the proper 
height and from present indications 54 in. will be the average 
height for all stock bodies. The average height of the seat 
back on touring bodies is 15 in. for the front and 18 in. for 
the rear. 

The instrument boards on nearly all the cars seen at the 
Palace are similar designs to last year, and though arranging 
the indicators in this manner gives the car a machine-like 
look, there is a disadvantage and expense when the bodies 
are changed, and there was more than one comment that 
this is a thing that is being overdone and should be made 
less prominent. One body at the Astor Hotel had the clock 
and speedometer at the rear of the driving seat and the bal- 
ance of the indicators on the dash just above the toe boards, 
this left the cowl free and clean-looking and one felt that 
it would be easy to enter this body and not bump the shins, 
although the seat was very low. It is safe to predict that a 
year hence will see a change in the location and appearance 
of this feature. 


The average height inside from 


One Person Tops Universal 


At the Palace one-person tops were used exclusively, a 
few touring bodies had victoria top, there were more wire 
wheels used than last year and the dash lamp was only 
noticed on two makes of cars, the extra shoes or tires were 
carried in nearly every case at the rear and there were more 
guards of the crown type than ever. Fig. 9 shows the Chal- 
mers front and rear guards and the cross-section shows the 
shape of the top line. The trimming material of the touring 
and runabout bodies is mostly leather, a few have the imita- 
tion and a few Spanish leather with fancy colors. Only one 
body in the show had the Turkish style of trimming, all the 
rest had either the straight pipe with few buttons or the 
older form of pipe and point. 

The electrics from a casual glance appeared like the dis- 
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Fig. 10—Healey Holbrook folding top semi-touring car 


play of last year, except that there was less conspicuous 
trimming used inside and more color used in the outside 
painting. 

The closed bodies were modest in design, no job had the 
full rounded or extreme dip to the roof line, there was a 
tendency to flatter roof shapes, two bodies had chauffeur 
lights, nearly all had the double vision windshield and regu- 
lators were used on the windows almost exclusively. Several 
had fancy trimming combinations and some had the broad 
black and white striped trimming, this was nearly always ac- 
companied by white and black painting on the body and 
chassis. The coupelet designs were identical with last year 
and the coupés were all large and had the extension window 
forward of the door, and room for four inside. 

At the Salon there was enough new in body construction 
to satisfy the exacting and the curious as well as those who 
are really interested in watching progress. The new bedies 
were practically all closed ones this year as against previous 
years when open bodies represented the bulk of the inno- 
vations. 

The exhibits of Brewster, Healey, Lock, Bender & Rob- 
inson and the foreign bodies of Barker & Co., as well as the 
bodies of the Fleetwood Metal Body Co. and Hayes & Miller 
Co. all came in for their share of notice. Fig. 10 is a semi- 
touring body, Healey and Holbrook showing some of this 
type. The top is fully collapsible and the ease with which 









































Fig. 6—Diagram of Kissel “All Year” body 
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one man can operate it was demonstrated at stated intervals 
on the Healey body at the Locomobile exhibit. At the rear 
pillar are landau springs to assist in carrying the weight 
while lowering and raising. The front pillars fold down, and 
the manner in which the top part collapses is indicated in 
the diagram plan view; the top is of leather and is lined in- 
side in light grey cloth. The body makes an attractive design, 
having the advantage of being easily converted into a closed, 
and open car, or the sides can be entirely opened after the 
manner of the well understood permanent roof bodies. Fig. 
11 is also a Healey production, and has one of the two new 
folding seats at the shows; the method of operation is clearly 
depicted in the drawing. Its advantage is that it is folded 
away horizontally, and the pocket to receive it will not be 
high enough to prevent the glass in the front division from 
dropping its full length, as is the case when the ordinary 
type is let into the partition. 


V Windshield Types 


Fig. 12 is a V-type windshield Sedan exhibited on the 
White, it is painted in white and black, and the trimming cor- 
responds; the roof is leather covered and it makes a very 
neat, compact body that is not too extreme to suit the taste 
of refined people. There was another V windshield body 
shown by Holbrook that was larger, and another the Bender 
& Robinson exhibit on the Singer, this body being very low, 
as indicated in the drawing. It can be opened (permanent 
roof fashion) and the roof is entirely of glass, to enable the 

















Fig, 17, top left—Hayes and Miller runabout. 
V fronted limousine on White chassis 

Fig. 12, top right—Fleetwood Metal Body Co. cabriolet. 
right center—Lock body on Lancia chassis. 
Details of top of Hayes and Miller runabout 
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occupants to get light from above. This job was the most ex- 
treme design at the show, it was finished in good taste, both 
outside and in, and the right balance altogether gave the 
body a racy, but not an overdone appearance; for its class it 
hit the mark and did not shoot beyond. 

Figs. 14 and 15 are two drawings of the Fleetwood Metal 
Body Co. cabriolet on the Lancia. Fig. 14 is the complete 
design and Fig. 15 shows the operation of folding the top 
down. The cabriolet is coming into its own as a town car, 
and while it will never be generally used, it has a class that 
appeals to the discriminating. This body is painted in yellow, 
red and black, the top is leather and the trimming light 
cloth, while the driving seat is black leather. The Barker 
cabriolet is operated in practically the same way as the dia- 
gram for the Fleetwood, but the leather quarter is cut semi- 
circular to allow the leather to part at the front when the 
top is thrown back, while the Fleetwood uses a loose flap 
that is fastened, when up, by glove fasteners. Barker had 
two cabriolets, one large and one small and both on Rolls 
Royce chassis. Fleetwood had a touring body on the Lancia 


that attracted attention on account of painting, this being a 
green color in which the brush marks are plainly left just 
The makers use a special 


as the paint had been spread. 


















































Fig. 15, lower left— 


Fig. 16, 
Fig. 15, lower right— 
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Fig. 18—Bender and Rob- 
inson of advanced streamline 
form with concealing top and 
folding rear seat 




















paint that does not need either dryers or varnish; it is ap- 
plied with the brush and not rubbed smooth; in use, however, 
it wears smooth and gives the dull finish that has the most 
durable wearing qualities. 

Fig. 16 is the outline of a Lock body on the Lancia. For 
five passengers, four on the seats facing forward and the 
fifth on the side seat placed practically on the floor, the oc- 
cupant sitting across the car. This body came in for much 
favorable comment, on account of its light appearance and 
general air of tastefulness in finish and design. The doors 
are offset as indicated in the drawing, and there is no instru- 
ment board used; the clock and speedometer are placed at the 
rear of the driving seat and the other indicators on the 
dash board, this giving the cowl a very light and airy look 


compared with the majority of the bodies at the Palace show 
with their ponderous boards under the cowl. The paint was 
green and inside finish grey cloth, the top of the driving seat 
was especially good where it joined the side body line. Dome 
bicycle guards were used and steps in place of the running 
board. 

Fig. 17 is the Hayes & Miller runabout on the Lancia, this 
job, while not absolutely new in design, being well received 
by the observing public and it merits all the favorable com- 
ment that was passed upon it. 

Fig. 18 is another Bender & Robinson creation. It was 
tastefully painted and trimmed and was one of the few that 
approached a true streamline in its entire contour. It 
strongly resembles their larger body. 





Good Patents Often Unworkable 


By Walter Tibbetts 


HERE is an erroneous impression held by a great many 
T people, even among those who are otherwise well in- 
formed, that once a patent is issued to an inventor 
there is nothing whatever to prevent him from proceeding at 
once to manufacture the entire device or machine shown in 
the drawings of the patent. This probably comes by reason 
of the layman considering a patent as standing by itself, 
isolated, independent of all previous and future patents, a 
thing having no relation to anything that has gone before, 
a new creation made out of whole cloth. 

On the contrary, it seldom happens that a patent is issued 
in these days but that the line between it and what is prior 
to it is so hazy as to require an expert in many cases to 
define it at all. And frequently a great deal of technical 
argument before the Patent Office is necessary to convince it 
that there is a line of demarkation in the case. 

Every patent is so closely interwoven with the patents 
that have gone before it in the same art, that in most in- 
stances the device or machine of a newly issued patent can- 
not be made without infringing the claims of one or a dozen 
previous patents. In other words, practically all patents 
issuing from the Patent Office are “improvement patents;” 
that is, the devices and machines shown and claimed in them 
are simply improvements upon or changes in the devices 
or machines shown in previous patents. 

Thus a man may invent a valve mechanism for a motor 
and, while his attorney will probably get an allowance of 
several claims that will not conflict with the various similar 
earlier patents to which his attention will be called by the 
Patent Office, yet it does not follow that his motor is not an 
infringement upon any of those earlier patents. 

This valve mechanism may be arranged in the head of the 
motor and co-operate peculiarly therewith, which fact may 


give it novelty and make it patentable, but he will probably 
find several earlier patents on similar valves arranged at the 
side of the motor or elsewhere and containing claims that 
are broad enough to cover that particular valve construction 
regardless of its location or co-operation with other parts of 
the motor. 

And even should his valve mechanism be of such nature 
that it is absolutely new in toto, yet he could hardly build 
and operate his motor without infringing a number of patents 
on several of the other essential elements of the motor, such 
as the carbureter, the magneto, spark plugs, etc. 

Of course it does not follow that suit would be brought 
under all of the patents which such a motor might infringe, 
or if brought, that they would all be upheld against him, but 
the fact remains that the new device or machine in nearly 
every case is simply a step in advance in the art, and is 
usually anticipated in part at least by some one or more of 
the clever inventors that have gone before, so that the earlier 
claims will be seen to cover and perhaps control the later 
structure. 

Obviously each inventor has the like privilege of making 
his claims as broad as the prior art will permit so that he 
may also cover the next inventor who comes along with a 
slight improvement upon his device. He is then in a position 
to stop the later inventor from making the improved device, 
and the later man, if he obtains a patent upon his particular 
improvement, may exercise a like privilege as regards the 
making of that particular form of the device. Neither of 
these inventors can make the improved form of the device 
without the consent of the other. 

Of course the earlier patent will expire first and the later 
inventor may then use everything shown in it, while the first 
(Concluded on page 167) 
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Condition and Development of the 
Automobile Industry in Russia 


By Professor Nicolas Kouznetzoff, 
of Petrograd 


HE development of automobilism in Rus- 
sia dates from the first automobile ex- 
hibition which took place in Petrograd 

in 1907. This was followed the next year by 
another exhibition in Moscow and the last 
show took place in Petrograd in 1913. This 
was of a specially great importance to the de- 
velopment of the automobile industry, and the 
number of cars imported into Russia during 
1913 was doubled, being 2000 as compared with 
400 the year previous. Every year the Im- 
perial Russian Automobile Society organizes 
contests which are partly races and partly re- 
liability trials, and these are of great benefit 
to the business, more particularly because they 
introduce automobiles to towns and cities 
where motor vehicles have never before been 
seen. 

In 1909 an automobile regiment was organ- 
ized in Petrograd, and this was the beginning 
of military motoring in Russia. 


Five Cities Led Before War 


Before the war commenced the automobile 
business was more or less concentrated in Petrograd, Mos- 
cow, Kiev, Riga, and Charkow, and the following table 
shows the approximate sales: 


Prof. Nicolas Kouznetzoff 
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In this enumeration the military automobiles are not in- 
cluded and these probably numbered about 1500 at the out- 
break of war. 


German Cars Were Popular 


Concerning the cars tabulated above the majority came 
from Germany. France ranked next and England had a 
fair proportion. A good many also came from Italy and a 
few from America, mainly Ford, Case and Hupmobile. 

In the city of Petrograd the most popular car was the 
Benz, with the Opel ranking second, and then followed Ren- 
ault, Delaunay-Belleville, Mercedes, Fiat, Metallurgique, 
Vauxhall, Itala, Rolls-Royce, Peugeot, Lancia, Panhard and 
a few less known French makes. A certain number of cars 
are also turned out at the Russian factory in Riga. 


No Real Automobile Dealers 


Trade conditions in the automobile business in Russia have 
been very unsatisfactory, owing to the absence of agents or 
dealers as understood in America. Many good firms were 
represented by people who regarded automobiles as a side 
line and the general poor state of affairs led to the establish- 
ment of manufacturers’ depots in Russia during the two 
years previous to the war. Much of this activity was the 
result of German farsightedness, as may be shown by the 
example of the Benz company who opened a branch in the 





best part of Petrograd, adding repair shops. 
The rent for the building amounted to $12,000 
a year and at the outbreak of war an excellent 
business was being done. The first year more 
than 400 cars were sold and large inducements 
were offered to the clients. Another branch 
was situated in Moscow and was also doing a 
very good business indeed. 

Almost as good a trade was being done by 
the Renault branch in Petrograd although the 
sales were slightly smaller than those of the 
Benz. In 1914 Renault actually commenced to 
build a factory in Petrograd, intending to man- 
ufacture cars on the spot, but of course this 
is at present operating on the manufacture of 
munitions. 

Among other well known manufacturers 
having depots in Petrograd may be mentioned 
Mercedes, Delahaye, Fiat, Metallurgique and 
Vauxhall. 


American Car Prices Exorbitant 


Concerning American cars in many instances 
the Petrograd agent represents several differ- 
ent manufacturers. For example, the Ford and White are 
handled by M. Fride, while Pluim & Oxs sell Cadillac, Hup- 
mobile, National and Saxon. M. D. Mikailovsky & Co. have 
the Chandler and Metz. Case, Chevrolet, Detroiter, Frank- 
lin, and Mitchell have individual representation. 

The sale of American cars in Russia has been restricted 
by the extravagant prices asked and by lack of proper adver- 
tising. A Ford car in Petrograd costs $1,187.50. Of this 
amount the freight and import duty amounts to about $300 
in normal times, so it is easy to see that an extravagant 
profit is obtained somewhere. Another trouble is that many 
of the agents carry an entirely insufficient stock of spare 
parts and a man hesitates to buy a car knowing that a re- 
placement may take from two to three months to obtain from 
America. 


7500 Cars and Trucks Needed 


Notwithstanding the unsatisfactory condition the Ford has 
sold extensively, the agent being credited with a turnover of 
more than 1000 cars per year. It can be stated positively 
that during the first year after the war Russia will need 
more than 6000 passenger cars and not less than 1500 trucks. 
After this it is expected that the annual demand will increase 
at the rate of 100 per cent each year. 

Many people are unaware of the existence of the Russian- 
Baltic factory of Riga, which has been producing railroad 
cars and commenced the manufacture of automobiles in 1899. 
The factory has been favored by many large government 
orders and at the start of the war was building complete 
cars without the need for importing any parts. Its estimated 
output for the past few years is between 300 to 500 cars 
annually and its most recent program consisted of two 
models of passenger cars. Only experimental trucks have 
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been built and the work of the factory must have been some- 
what interfered with by its transference from Riga to the 
interior. At present, the entire output is taken by the gov- 
ernment for war purposes. 


No Large Car Builders in Russia 


It is perhaps surprising that the number of cars used in 
Russia should be so small, but the situation is explained by 
the paucity of state roads and the unsatisfactory conditions 
of sale which have been described. It may also be due in 
part to the absence of any large automobile manufacturing 
plants in Russia. At present there are only 22,000 miles of 
state roads in all Russia. They are situated mostly in places 
where they have a military value such as the western part 
of Russia, in Poland, in the Caucasus and in the state of 
Moscow. In addition to these principal state roads there 
are country roads aggregating about 135,000 miles, and 
these are quite satisfactory in summer. In the spring and 
fall the majority of the roads are impassable, although all- 
year traffic is possible on a few. The reason for the roads 
being so bad is that the money available for their improve- 
ment has been insufficient. It has absorbed the attention of 
the government to develop the railroads, but the Duma has 
been devoting attention to roads recently and it is expected 
that the state road system will be extended very greatly soon 
after the war. 


Less Than $5,000,000 Yearly for Roads 


At present, for building new state roads and repairing 
old roads there is an annual appropriation of less than $5,- 
000,000 and two-thirds of this is given to the roads having 
military importance. This, of course, leaves but a small sum 
when one regards the vastness of the road system really re- 
quired by Russia. As a comparison, it is interesting to ob- 
serve that the State of New York last year voted nearly 
three times as much money to roads as does the whole of 
Russia in a normal year. 

The use of automobiles in the war will undoubtedly result 
in their value being appreciated much more widely and there 
is, therefore, every reason to anticipate that the building 
of new state roads will proceed very rapidly when the war 
is over. The ministry of ways of communications has al- 
ready worked out a scheme for a complete system of state 
roads interconnecting with 
new railroad lines. 


Cars Taken for Army 


Harking back to the start 
of the war, one of the first 
problems of mobilization was | 
the necessity of equipping 
the army with a proper | 
quantity of automobiles. The | 
first step taken was to issue | 
an order appropriating all 
private cars and _ almost 
every one of these in addi- 
tion to every truck was taken 
for the use of the army. In 
this manner about 3000 pas- 
senger cars were collected. 
The majority of firms which 
used trucks for handling SA al Me cd 
their product were left en- pe eee 
tirely without means of ————————— 
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partment sent a special commission to London and there pur- 
chased all the trucks it could get at that time, also order- 
ing some American cars and motorcycles through the Lon- 
don agents. The European supply was soon exhausted and 
at present America is the only country holding war contracts 
for motor vehicles for Russia. The largest American orders 
have been given to White, Packard, Pierce-Arrow, Peerless, 
Locomobile, Jeffery, Garford and Federal. 


Large Market Expected After War 


At the end of the war there will be a very large market 
for motor trucks in Russia. In the last two years trucks 
have been used to an increasing extent in the principal cities. 
The types mostly desired for Russian use are 5- or 6-ton 
trucks which are required for city service and light trucks of 
from 1%- to 3-ton capacity for the country. It seems rea- 
sonable to assume that Russia will look to America as the 
principal supply of automobiles and there is no doubt that 
America can grasp this great market if it will only act 
quickly. After the war German competition will be renewed 
and will be extremely keen so it is necessary that the Amer- 
ican manufacturers should make a concerted effort properly 
to establish themselves in Russia. 


American Cars Popular in Russia 


The matter to which the American industry needs to give 
the closest attention is that of securing proper sales repre- 
sentation and it is the opinion of the writer that success can 
only be hoped for by means of establishing American-owned 
and managed sales and repair establishments throughout 
Russia. At present American cars are popular in Russia 
because they are better able to withstand bad roads. Plans 
should be proceeded with immediately, since now is the time 
to establish the American industry in Russia. There is much 
to be lost and nothing to be gained by waiting until the war 
is over. 


A Truck-Factory Opportunity 


Another great opportunity for American industry is to 
erect a truck factory in Russia itself. Shortly before the 
war French, German, and some British automobile manufac- 
turers were planning to build factories near Petrograd or 
Moscow, and there is no doubt these intentions will be car- 
ried out. An American con- 
cern intending to manufac- 
ture in Russia would be able 
to commence operations im- 
mediately. Of course it is a 
truck factory which is most 
urgently needed. A law is 
expected to be passed which 
will subsidize automobile 
trucks modeled on the Ger- 
man system which will en- 
courage the purchase and the 
use of trucks. It is obvious 
that those who are first in 
solving the problem of giving 
Russia an adequate supply 
of commercial vehicles will 
obtain the largest orders at 
the earliest moment after the 
war is over. 

Let it again be said that 





transportation. 


the opportunity is at its best 


America Has Contracts 


In addition to this appro- 
priation of all trucks in the 
country the Russian war de- 


A graphic illustration of the area of Russia in Europe as compared 
with the United States and giving an idea of the possible automobile 
and motor truck market which it is expected will be opened to 
American manufacturers at the close of the European war. In 
addition, it must be remembered that Russia in Asia represents a 
much larger territory than that illustrated, although there is ‘a 
comparatively small population 


just now, to wait for another 
year in order to see how 
things are going is to lose a 
substantial amount of advan- 
tage when the big orders 
come along. 
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Electric Efficiency Improved 


Better Engineering Keynote of 1916 Electric Passenger Cars— 
Lower Weight and Improved Electrical Parts 
Give More Miles per Charge 


HE keynote of progress in the electric passenger vehicle 
field during 1915 has undoubtedly been better engineer- 
ing as indicated in the many refining touches, greater 

standardization and factory economies in production, all of 
these making possible considerable price reduction in nearly 
every case. 

It has not been easy for the manufacturers of a product, 
heretofore regarded as a thing to be marketed only in com- 
paratively small quantities to a leisure class and to the 
feminine element, to cut production cost without in any way 
curtailing quality. In most manufacturing activities it is 
the rule that unless quantity of output is greatly increased 
it is impossible to lower price without sacrificing the quali- 
tiese for which the electric must always stand. But it has 
been done, and by the strictest attention to design the new 
models are in every case better. It has meant much for one 
of the leading makers to bring down prices averaging $700 
on all models, and for another to lower them $150 to $200 per 
car, but they are signs of the times. They have materially 
increased their outputs, in one or two cases actually doubling 
their manufacturing schedules. 


Weight Cut in Many Cases 


Weights have been lowered in many instances, models al- 
most alike but heretofore differing in only a few details have 
been standardized so as to use the same chassis wherever 
possible, batteries have been lessened in weight at the same 
time that they have been increased in capacity, motors have 
been improved so as to draw less current, and these latter in- 
fluences have had their effect upon the greater mileage of 
the cars per charge. The need of absolute silence has been 
still further recognized, and all have come to some form of 
silent axle gearing—in most cases either spiral-bevel or a 
worm gear type. Speed has been increased so that many 
cars will now attain a maximum of 30 m.p.h., which is more 
than ever needed within the city limits, although a feature 
of advantage for suburban going. The need of lubrication 
attention has been minimized as well as care of batteries, 
these being factors which cannot help but appeal. In short, 
much has been accomplished in a few months, and the elec- 
tric industry to-day is on a better basis for success than ever 
before. 


Few Startling Changes 


Thus while no sweeping changes have been made by any- 
one, a better all-around vehicle has been evolved as a result 
of the general refining process that has manifested itself, not 
in any one part of the chassis only, but here and there 
throughout the whole car. In a few instances a large part 
such as an axle or a type of motor has given way to a dif- 
ferent construction, but this is rather the exception than the 
rule. Most of the changes have been of a refining nature. 

A more general use of aluminum for the body panels and 
fenders has been the rule, and this has had its effect upon 
lightening the cars. Another factor for lightness has been 
quite a wide adoption of stampings and forgings to take the 
place of castings, one of the leading makers effecting a 


. 


considerable saving in this way, while at the same time 
strength is increased. In making such a change as this, 
however, much depends upon the facilities of the factory and 
the volume of the output, for it would obviously be impossible 
to go to the great expense of making dies for forgings and 
stampings unless the quantity of the output would warrant 
it. Here again is an instance of the advantage of larger out- 
put, for once the preliminaries are over, it costs less to use 
forgings and stamped parts than castings and they are more 
desirable. 


Batteries Are Lighter 


Another point of attack has been the battery, and in a 
number of cases weight has been lessened by redesigning 
the cells. One prominent maker has succeeded in cutting 50 
lb. from the weight of the battery and at the same time the 
capacity has been increased. On the whole there has been 
little change in the mileage possibilities of the cars, many 
of them having been for a year or more capable of close to 
100 miles on a charge, and this seems to be all that could be 
desired. 

Of all types of vehicles on the market, the electric must 
be the acme of silence, and one of the points at which much 
attention must be focussed in order to bring this about is the 
rear axle. Since the spiral-bevel type of gearing has become 
so extensively used with such great success the worm-driven 
axle which has enjoyed high esteem among the electric de- 
signers, has encountered a serious competitor, and the list 
of designs of electric cars now on the market are now about 
evenly divided between the two types of final drive. One 
of the largest producers has come to the spiral-bevel within 
the past year, although still offering the overhead worm 
optionally. There are many designers who do not take kindly 
to the worm drive where they can get something else that 
equals it in the matter of silence. There is one big advan- 
tage of the worm however, that must not be overlooked, this 
being the fact that it gives a bigger reduction between mo- 
tor and driving wheels than is possible with a single-reduction 
spiral-bevel axle. This means that the motor may run faster 
for a given speed of the car, and it can as a rule be smaller. 
However, so far as this point is concerned, and considering 
the current consumption, the advantages of one drive about 
offset those of the other. 

As between the underneath and overhead worm types, there 
are about as many adherents of one as the other. Better 
oiling of worm and wheel is claimed where the worm is be- 
low, but such construction obviously reduces the road clear- 
ance and puts the drive shaft at a greater angle to the hori- 
zontal. Either of these may or may not be objections. In 
most of the designs using the underneath worm there seems 
ample clearance for average city work, and in fact any reas- 
onable road surface, and there is no difficulty in attaining 
a straight line drive between motor armature and worm, it 
being simply a matter of supporting the motor at an angle to 
correspond. Adherents to the overhead worm have obviously 
overcome any oiling difficulties that may have been present 
in the earlier types, so that the position of the worm simply 
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resolves itself into a consideration of which lends itself best 
to any particular chassis installation. Generally speaking, 
it would seem that the overhead worm type would lend itself 
to simplest installation, although this remark will not apply 
to every case. 


Lubrication Improved 


One refinement that is of special advantage to the car 
owner is the method of lubrication. There is a more general 
use of self-lubricating bushings, these doing away with a 
multiplicity of oil or grease cups. In thus reducing the num- 
ber of parts demanding lubrication attention the cars have 
taken a decided step forward, for with the electric perhaps 
more than with the gasoline car the owner is less in touch 
with the mechanism, relying more on the garageman, and 
a reduction of the points for lubrication has an obvious ad- 
vantage from this standpoint alone. This attention to grease 
cup reduction is more especially to be found in the steering 
mechanism, and this is a factor for greater safety since it 
allows of less attention to these parts without detrimental 
result. At points where grease cups have been applied, there 
is a tendency to make them more accessible, and in more 
than one design there is not a single grease cup beneath 
the car. 

Turning to less mechanical aspects of the electric of to-day, 
it is at once noticeable that designs are being brought out 
which are more masculine in their appeal. Heretofore the 
electric makers have almost overlooked the fact that while 
their product is especially desirable to meet the transporta- 
tion néeds of the lady, it also can be made to fill a very im- 
portant place with the business or professional man. Being 
dependable at all times, and usually equipped with solid tires, 
it can be relied upon to get the business man to his desti- 
nation without delay, and can wend its way in and out of 
traffic with the least trouble in starting and stopping. Now 
that speeds as high as 30 m.p.h. and over are attainable, the 
manufacturers have awakened to the possibilities of selling 
mannish roadsters to the city man. Hence a large number of 
these have appeared and are meeting a popular demand that 
might well be increased with aggressive attack upon this 
hitherto neglected class of possible buyers. 


Cars Have Better Bodies 


Externally the cars are even better to look upon. The 
impression is given by the new designs that the fenders, run- 
ning boards, battery hoods and bodies are more of a unit, this 
being gained by the better and more substantial mounting of 
all parts. The domed fenders which seem to be consistent 
with the general curved lines of the bodies are attached 
much more rigidly than they used to be, and they have larger 
skirts to help in this direction. With the extensive use of 
aluminum panels, it has been possible to make the bat- 
tery hood sides of the same sheets that form the body also, 
since it is possible to handle the large sheets of this mate- 
rial satisfactorily when hammering them to the proper shape, 
and for other reasons of unity, substantialness and appear- 
ance. In most cases, the corners have been very pleasingly 
rounded and the hoods blend into the bodies to prevent any 
suggestion of a break between them. 

There is little to be said regarding the interior appoint- 
ments. It is difficult to imagine more elegance in upholster- 
ing, interior finish or fittings than the average electric 
possesses and aside from some rearrangement of the seats, 
better upholstery and more comfortable angle to seat backs 
in certain instances, there is little alteration over the designs 
of the previous year. If there are any discrepancies in the 
modern electric vehicle, they are most certainly not to be 
found in the interior finishing or fitments. 

To give more capacity to batteries, there are several in- 
stances where this has been done by adding plates to the cells 
rather than by increasing the number of cells. At the same 
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time motor efficiency has been improved so that in general 
the cars operate to a greater distance on a charge, if there 
has been any change in this respect, due to a combination of 
greater battery power and less current draw by the motors. 

Realizing the need of better maintenance facilities in order 
to increase the use of electrics and breed satisfaction among 
present users, there has been a widespread movement among 
the electric men during the past year to afford better serv- 
ice along with cheaper rates for charging. This tendency 
was boosted by the opening during last summer of the new 
co-operative electric garage of the New York Electric Vehi- 
cle Association. This is now housing its full quota of 100 
cars, and the equipment of this station, which is the largest 
in the Metropolis, is unusually complete, having facilities for 
charging from 100 to 200 cars per day and to care for the 
various sizes and types of batteries. With this as a germ, 
finely equipped electric garages are springing up in greater 
numbers all over the country, and in some instances going 
even farther and give a free parking service during the day- 


time. In Chicago this feature is of greatest value for in the , 


congested Loop district it would be almost impossible to use 
the cars intermittently without some place to put them tempo- 
rarily when at the theater, shopping, etc. 

In the matter of battery rental much has been done within 
the year with the Walker Vehicle Co., the pioneer. Now 
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operative only in Chicago, this scheme has proven successful, 
and it consists mainly of selling the car without battery if 
desired, the car owner renting a charged battery for a cer- 
tain amount monthly. Other private garages have taken it 
up, and the industry as a whole is very much interested in 
the plan. We may expect to see it materially increased in its 
scope and adoption within another year. 


Detroits Refined and Cheaper 


Although many minor mechanical changes and little im- 
provements in the bodies of the Detroit Electrics make them 
better cars than those they succeed, the feature of the Ander- 
son Electric Car Co.’s activity at this time is the large price 
reduction of all models which is made possible by a prac- 
tically doubled production as compared with one year ago. 
The Detroits now sell at prices ranging from $1,975 to $2,275, 
which means reductions running from $600 to $725, depend- 
ing upon the model. 

The 1916 Detroit list includes six body types: 

Model 61, four-passenger brougham, price reduced from 
$2,600 to $1,975. 

Model 60, five-passenger double-drive brougham, lowered 
from $3,000 to $2,275. 

Model 59, rear drive, five-passenger brougham, price low- 
ered from $2,950 to $2,225. 

Model 58, front drive, five-passenger brougham, lowered 
from $2,950 to $2,250. 

Model 57, four-passenger inclosed type, cut from $2,850 
to $2,175. 

Model 56, three-passenger cabriolet, $2,650 formerly and 
now $2,075. 

There is nothing changed in the basic construction of any 
of these models, as they continue to use a 4-hp. series-wound 
motor with shaft drive to the rear axle, and a forty-two-cell 
lead battery equipment. For the rear axle there is an op- 
tion of either the standard type of worm drive used in 1915, 
or a floating spiral-bevel rear unit with a reduction of 6 to 1. 
There are, however, a number of refinements that tend 
toward great interchangeability of parts throughout the line 
of bodies, and to even better body work, performance and 
convenience. 

Among the mechanical details that have been improved is 
the redesigning of the current cut out in order to adopt the 
more efficient knife-blade type of switch. The box containing 
the cutout has a removable cover for inspection purposes. 
Besides this, the taking out of two screws allows the removal 
of the bottom of the box, to which the contacts are fastened. 
Thus the container of this important unit has increased ac- 
cessibility, is simplified and greater proof against wear. 

As a factor for reducing the weight of the cars in many 
points throughout the chassis, castings have been replaced by 
stamping and forgings, these also increasing the strength. 
Weight has also been cut from the battery to the extent of 
about 50 lb., this despite the increase in capacity. An- 
other point of weight reduction is in the rear axle, and the 
sum total of all this better designing is a chassis which is 
150 lb. lighter than its predecessor. Refinement has also been 
brought about in the brakes which now have one-piece shoes 
lined with a better braking material, this resulting in not 
only more positive action but also in increased life of the 
lining. The new chassis also shows a more general use of 
self-lubricating bushings and a reduction of the number of 
parts requiring lubrication attention. Looking to greater 
conservation of power the wiring has been rearranged to give 
a shorter distance for the current to travel, hence less volt- 
age loss. 

Wherever it has seemed possible to do so the seats have 
been made more comfortable, this particularly applying to 
the Model 57 whose rear seat is deeper and which has a new 
and more comfortable arm-rest. Doors in this model have 


also been widened. 
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Ohio 
Baker, Rauch & Lang Prices Lowered 

Nine models are listed by the Baker, R. & L. Co., and 
although none of these is totally new, each is an amplifica- 
tion or improvement upon its predecessor. They chiefly differ 
in that they have a higher-speed motor, a larger motor brake 
and a number of minor improvements that help to produce 
greater ease of operation and greater comfort. Price reduc- 
tions have been made on some models. The roadster and the 
club roadster remain at $2,600 and $2,800 respectively, but 
the brougham is $150 lower at $2,800. The coach and Baker 
brougham both now sell at $3,000 instead of $3,200. For this 
season the Baker car will be confined to this brougham known 
as BBD 6 which is a double drive model and to the DA 6 
coupé which sells at $2,475. The other models will carry the 
Rauch and Lang name. 

Mechanically there has been few changes except those 
which another year’s experience dictate. The battery equip- 
ment in all models remains the same and is eleven MV Hy- 
Cap Exide, forty-two cells in the larger cars and forty-one 
cells in the lighter types with the exception of the Baker 
coupé with thirty-six cells. Mileage per charge has not been 
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Chicago 
5 Passenger 


altered and Baker calculated this to be from 50 to 85 miles 
according to conditions and the driver. Mainly the aim has 
been to still further promote ease of control, freedom from 
adjustments and safety. These cars use a worm drive rear 
axle which is said to have proved exceedingly satisfactory 
after long service. Silence is especially the result of this 
axle combined with the light-weight, high-speed motor. 

A shorter turning radius has been secured by narrowing 
the chassis at the front end. There are four different wheel 
bases to conform to the different body types. The two town 
car models have 109-in. wheelbase, the roadster types and two 
of the broughams are 92 in., the coach and the Baker 
brougham 102, and the Baker coupé 90 in. 

On the Rauch & Lang models an ampere hour meter has 
been added as the central feature around which is grouped 
the ammeter, voltmeter and the speedometer. These acces- 
sories have been well located in a unit with sufficient illumi- 
nation to make them readable under all circumstances. 
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Altogether the changes make for convenience, and for the 
comfort of the driver. 


Waverley Concentrates on One Model 


A’ policy of concentration upon one model has been decided 
upon by the Waverley company. This is designated as Model 
110 and takes the place of all previous Waverley types. This 
car is entirely new throughout, both in body construction 
and body features. Briefly the specifications of the new 
chassis include forty-two cells of eleven-plate lead battery 
of either Exide or other standard make, series-wound motor 
which drives through an open shaft to a spiral-bevel type of 
rear axle, with Hotchkiss drive principle employed. The 
wheel base is 95 in., with tire equipment 32 by 4 in. pneu- 
matics or 34 by 2% in. cushions. 

It is a point of special note that the weight of this car 
is fully 1000 lb. less than that of any of the 1915 Waverley 
models, thus indicating the engineering refinement which the 
new chassis has undergone. To make maintenance as simple 
as possible spring lubrication is through self-oiling bushings 
without grease cups underneath the car. 

The speed and mileage are practically the same as last 
year, the improvements in the engineering features being 
chiefly in the production of a light-weight model, while still 
preserving the roominess of a four-passenger car. The re- 
duction in weight and the greater simplicity of the construc- 
tion have made it possible to reduce the price to $2,150 when 
the body has an offset rear seat, and $2,200 where it is fitted 
with four separate chairs. The former seating arrangement 
accommodates three people on the rear seat and one on the 
forward seat. The body has metal panels and rounded cor- 
ners with sashless windows and automatic window lifts. 

A mechanical change is the mounting of the body on a 
pressed steel frame, this differing from the previous con- 
struction in which the mechanical parts were attached direct 
to the body. Long three-quarter elliptic rear springs are 


used. To make for safety of operation of the car, the new 
drum type of controller has an interlocking shift at the top 
of the controller core. 


Ohlo Continues Practically Same Models 


There is nothing radically new in the 1916 Ohio cars, 
product of the Ohio Electric Car Co. The concern is con- 
tinuing practically the same models as it was building last 
year with only those refinements which another year’s ex- 
perience in manufacturing makes possible. The Ohio special 
magnetic control is retained just as it was, having been a 
feature of cars of this make for several seasons. 

For those who desire a large five-passenger car Ohio still 
builds its double-drive brougham Model 62 at $3,250. The 
other prominent models are a single-drive brougham, Model 
42 which accommodates five and sells for $2,900; and a four 
passenger coupé, Model 12, $2,400. 

The Ohio company was a pioneer in the double-drive type 
of car and brought out its first models with this feature in 
1912. In its construction there are two separate sets of con- 
troller mechanism, one in front and another at the rear seat, 
either operating the car independently of the other. The 
controller itself is of distinctive design with the different 
speeds attained by turning a compact hard rubber disk at 
the side of the small controller head. Steering is by the con- 
ventional lever. Four forward speeds and three reverse, the 
magnetic brake and the warning signal are all operated from 
this controller head. 

Standard battery equipment in all models is the same as it 
was with the Model 42 brougham having forty-two cells and 
the double-drive car forty-four. The speed of all the models 
has been increased so as to give any desired speed up to 28 
m.p.h. at a maximum. A very ingenious feature of the 
transmission unit is the supporting of the torsion tube be- 
tween the motor and the rear axle at a point very near to the 
center of inertia, with the idea of putting all the weight of 
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these members on the frame and above the springs so that 
they are sprung weight, thus effecting a saving in tires and 
reducing the required power while at the same time a greater 
factor of safety results.’ 

Ohio coach work is exceedingly well carried out and the 
various parts such as battery compartments and fenders seem 
to have a pleasing unity with the body itself. The bodies are 
all of aluminum as well as the fenders which are hand 
hammered. As an example of body refinement, the hinges 
are concealed and there is an absence of moldings which is 
made possible by shaping the entire body as a single panel 
instead of joining the various sections together as in the 
past; thus following gasoline practice. 


Argo, Borland and Broc Unchanged 


The American Electric Car Co., continues its three types 
of electrics known as the Argo, Borland and Broc. Under 
each of the three names, three models are listed. The Argos 
are a forward-drive brougham at $2,800, a _ rear-drive 
brougham at $2,650, and a rear-drive roadster at $2,350. All 
three chassis are the same excepting that the forward-drive 
brougham has a slightly longer wheelbase than the other two. 
Forty cells of eleven-plate Exide battery are furnished with 
either car, this supplying a Westinghouse series-wound mo- 
tor located on the rear axle and driving through 2 eombina- 
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tion of double reduction herring bone and bevel gears. 

The Borland models are not the same as the Argo types, 
the most important difference being in the use of a double- 
reduction by a silent chain to the propeller shaft and bevel 
gears in the rear axle. All three Borland chassis are the 
same except the wheelbase on the forward-drive limousine, 
seating seven and selling for $5,500, is 123 in. in length, 
whereas the other two models are 96 in. There is a rear- or 
forward-drive coupé for five at $2,550, and a two-passenger 
roadster at $2,250. Steering is by wheel except on the coupé 
which has a lever. 

The limousine forward drive model is equipped with forty- 
two cells of eleven-plate Exide battery with a complete instal- 
lation at the front. The roadster has forty-two cells of 
eleven-plate type equally divided between front and rear, and 
in the coupé there are forty cells. In these models a G. E. 
series-wound motor is used and both sets of brakes are 
operated by pedals and act upon the rear wheel drums. 

It is in the Broc models that the greatest standardization 
appears as all three are broughams on a standard 96-in. 
chassis. These models are a_ rear-drive at $3,100, which 
seats five, a double-drive also for five at $3,200, and a four- 
passenger, front-drive type at $3,150. The drive system is 
somewhat similar to the Argo, with the motor a series-wound 
Westinghouse hung centrally in the chassis, whence it drives 
by a shaft to a double-reduction combination bevel and spur 
gear floating axle. In all three the battery equipment con- 
sists of forty cells eleven-plate Exide. Braking is quite 
different from the Argo and Borland cars, in that one set is 
on the drive shaft and operated by lever, and the pedal set 
acts upon the rear wheel drums. 


Milburn Adds a Brougham 

Besides continuing its Model 15 chassis with roadster and 
coupé bodies the Milburn Wagon Co., which though long in 
the vehicle manufacturing business entered the electric vehi- 
cle industry a little over a year ago, is offering a brougham 
at $1,585 on a new Model 22 chassis. The continued models 
have been unchanged in construction and sell for $1,285 as 
a roadster and $1,485 as a coupé. Comparing the new 
chassis with the earlier design, the chief differences are in 
the wheelbase, which for Model 22 is 105 in., and for Mode} 
15, 100 in., in the battery equipment which for the new 
chassis has two more cells than the older type, and the tire 
equipment which is 32 by 3% in. as compared with 30 by 3% 
in. on the Model 15. The new car has twenty-two cells of 
seventeen-plate W.T.X.I. type, whereas the other model has 
twenty cells, fifteen-plate W.T.X. 

In these cars which have as their chief features com- 
paratively light weight and low cost simplicity is especially 
apparent throughout. New to electric construction previous 
to being taken up by Milburn, is the cantilever spring suspen- 
sion used both front and rear on the Model 15, and in the 
rear only on the newer car. G. E. motors are used, and the 
drive shaft is inclosed within a torsion tube and is very short 
due to the location of the motor considerably back of the 
center of the car. 

An excellent straight-line drive is had by mounting the 
motor at the same angle as the shaft, which terminates 
in an underneath worm-drive axle with a direct gear ratio 
of 9.75 to 1. 

Body work is excellent and reflects the long experience of 
the Milburn concern in the vehicle business. The battery 
compartments front and rear are made with the same panels 
that form the sides of the body proper, and there is an un- 
broken curve between them. Sashless windows are employed, 
and fenders are crowned and well fitted. Wheel steer is 
used on the roadster, but the inclosed cars have the usual 
handles. 

The new model is capable of slightly higher speed than 
Model 15, due to its larger battery and motor. On the 
third notch, Model 22 attains 18 m.p.h., whereas Model 15 
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gives 16% m.p.h. Treads are 50 in. for Model 15 and 52 
for Model 22. 


Ward Coupé a New Design 

Quantity output has made it possible for the Ward Motor 
Vehicle Co., to market an entirely new coupé at $1,295, which 
is the lowest priced car of the kind on the market. The one 
model constitutes the line, and it supersedes the coupé which 
last year sold at $2,100. An unsual feature is that the en- 
tire forty-two cell, nine-plate lead battery is placed under 
the front hood, giving the car somewhat the appearance of a 
gasoline type. With this novel body arrangement, four to 
five passengers can be accommodated on the wheelbase of 
88 in. The body length, glass to glass, is 74 in. 

The car has a conservative mileage rating of from 35 to 45 
miles, attaining a speed ranging from 12 to 15 m.p.h. From 
the motor, the power is transferred through a single propeller 
shaft to a spiral-bevel rear axle. A pressed steel frame is 
used, and spring suspension is by semi-elliptics front and 
rear. Tires are 33 by 4 pneumatic on demountable rims. 

The body construction is attractively worked out so that 
the same panels of hammered metal that form the sides also 
integrally include the battery compartment. Interior finish, 
includes plate glass windows, grey silk curtains to match 
the grey upholstery. At the price, the equipment includes 
such items as odometer, locks for the doors, chargometer, 
thermometer, electric horn, and tools. 


Two New Chicago Models 

Two new models, termed the Edison models, are now on the 
market as Chicago electrics, made by the Walker Vehicle 
Co. These are designated as Models 162 and 163, and they 
are equipped with Edison battery as standard. They also 
earry the new Chicago body design which is representative 





The great luxury 
of the interior of 
electric cars is well 
shown by these 
three views. The 
upper is of a De- 
troit electric, the 
center view a Wav- 
erley and that on 
the extreme right 
a Baker R. and L. 
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Two Detroit Models 


of the latest ideas in electric car construction, and although 
built along conventional lines, it is low hung and has a long 
effect. All angles and sharp corners have given way to 
graceful curves. The arched doors have been modified, as 
compared with previous Chicago types, to give a straight line 
roof with only a slight arch perceptible over the door. 

Many structural improvements have been added, these 
particularly with a view to the use of solid tires, for it has 
been found that more strength than ordinary carriage build- 
ing affords is necessary in the electric car when solids are 
used. Aluminum also plays an important part, as it is em- 
ployed for all parts exposed to the weather. 

To long running boards are attached the new crowned 
fenders which are fully skirted to the bodies. Improvement 
has been made in the window lifting mechanism for operat- 
ing the sashless glass, and by different positioning of the 
revolving seats they are made more comfortable and ac- 
cessible. 

Model 163 is a four-passenger rear seat drive car which 
has an emergency seat for a fifth, and it sells for $2,835 
with a sixty-cell, G 7 Edison battery and $2,185 with lead 
battery. On this chassis, which has a wheelbase of 96 in., 
there is also built a cabriolet roadster body, and with the 
Edison battery equipment above mentioned it costs $2,535,.as 


against $1,885 with lead battery. On the Model 162 chassis, 








































































with its wheelbase of 104 in., is fitted the new front seat 
drive, five-passenger limousine. As compared with the other 
bodies of the line, this averages 8 in. greater length and the 
seats are a trifle wider. The cost of this car with the Edison 
battery is $2,925, and with lead cells, $2,275. 

The same general construction is followed in both chassis, 
and while building the frame into an extremely rigid unit to 
take care of the solid tires has been featured, careful study 
has also been centered upon proper distribution of the weight. 
Particular improvement is noted in the reduction of the 
necessary points of lubrication, especially the steering mecha- 
nism. Bronze bushings of long wear possibilities have been 
still more extensively employed than in previous models. 

The motors are larger than previously and designed for 
heavier duty. They are the slow-speed, series-wound type 
and are coupled up with spiral-bevel rear axles, which were 
also used last year. The controller system consists of five 
forward and reverse speeds with brake operated by a hori- 
zontal control lever, this being a 10-in. contracting band act- 
ing on the propeller shaft. 

The Walker concern is one of the pioneers in the adoption 
of a battery rental system for passenger electrics, and offers 
all purchasers in the city of Chicago, which is the only center 
in which it as yet has the scheme in operation, a reduction 
of $270 from the list prices when they elect to adopt this 
method of battery maintenance. 


Woods Power Battery Increased 


The 1916 series of Woods electrics, which are made by the 
Woods Motor Vehicle Co., are improved continuations of the 
models carried through last year with the exception of the 
Model 1524 which is a new car with a seating capacity for 
five and selling at $2,900. The leading model of the line, 
however, is Model 1522, which is practically the same as it 
was, and in general the body designs are similar to the 1916 
types, but brought up to date in the matter of shape and ap- 
pearance. Prices of these improved cars are the same as 
previously, Model 1522 being a four-passenger vehicle at 
$2,850, and having a wheelbase of 100 in., and in addition 
there are three other designs designated as 1501, 1503 and 
1504. These latter all have a wheelbase of 110 in. and differ 
from one another mainly in the arrangement of the control- 
ing levers, the first being a dual control at $3,100, the second 
a front control at $3,000, and the third a rear drive also sell- 
ing for $3,000. 
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Top—Milburn light electric chassis 
showing cantilever springs. Left—Woods 
chassis. Note attachment of front ends 
of rear springs to radius rods. Below— 
Direct connected power unit and trans- 
mission of Detroit electric 


The Woods cars carry a battery which is specially made 
under the concern’s own original design, and in increasing the 
battery power for 1916, the main change has been in the use 
of a greater number of plates per cell. Either chassis car- 
ries forty-two cells, and as a result of the plate change the 
mileage per charge is higher, the company giving the average 
as between 70 and 80 miles. 

Much the same design is followed in both chassis, the 
frame being a special Woods feature in that it is narrowed 
at the front to allow a short turning radius. Like the bat- 
tery, the motor is a special Woods design that is suspended 
in a subframe by means of a support on either side that has 
a ball and socket construction to allow free movement with 
the drive shaft. Located well back, the motor connects to the 
worm-driven rear axle with a short shaft that is inclosed 
within a torsion tube. Axle alignment is maintained by 
radius rods on either side. A special feature of the con- 
struction is the mounting of the rear springs upon the radius 
rods instead of on the rear axle. The radius rods extend 
from the subframe opposite the motor supports back to both 
ends of the rear axle at points just inside the brake drums 
and close to the center of wheel treads, and thus they act 
as a lever in relieving the rear springs of about one-third of 
the force of road vibrations, according to the designer. In 
the type of worm drive used, the worm is mounted under 
the wheel. 


Hupp-Yeates Adopts Worm Drive 

The only change in the chassis of the new Hupp-Yeates 
models as compared with those they supersede is the replace- 
ment of a bevel-drive axle for a worm drive. The Hupp- 
Yeates Electric Car Co., is now making three models, these 
being No. 3 Regent A which is reduced from $1,750 to $1,500, 
and the new models No. 4 Regent B at $1,750 and No. 5 
Patrician which sells at $2,000. The first two are carried by 
the 86-inch wheelbase chassis and the last has a 100-inch 
wheelbase. But though the new cars round out the line, they 
follow the same general mechanical construction as the 
continued model with the exception that all three have the 
new worm axle that is furnished by the Cleveland Worm & 
Gear Co. It has a ratio of 8.6 to 1. 

Model No. 5 is a four-passenger coupé with a thirty-six 
cell, eleven-plate Exide battery that supplies a 60-volt high- 
speed Westinghouse motor directly connected to the axle, the 
worm of which is under the wheel. Model No. 3 carries 
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thirty-seven cells in its battery and also uses a Westinghouse 
motor, though it is smaller—48-volt. Thirty cells are em- 
ployed by model No. 4, which has the same size of motor as 
the No. 5. On all models Goodrich Silvertown Cord tires are 
fitted, these being 33 by 4 in all cases except the front of 
Model No. 3 which is equipped with the 32 by 3% size. 

The interior of No. 3 is the same as the old model it re- 
places, it being upholstered in cloth instead of leather, how- 
ever. No. 4 is finished in Bedford cord cloth with folding 
front seats and a split front window, and the arrangement 
and fittings of No. 5 are very much the same. This latter 
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car is built with a very low appearance, due principally to the 
underslinging of the springs from the axles. It has a mileage 
capacity of 90 to 100 on a charge, it is claimed. 

A feature of the Hupp-Yeates proposition is the furnish- 
ing as a part of the standard equipment of an electric bat- 
tery charger, this being a Lincoln motor-generator type. 
Thus there is very little added expense attendant upon the 
charging of the car at the home garage, since it should not 
cost a great deal to have the charger installed. Hence any 
uncertainty as to the subsequent investment for car main- 
tenance and charging is eliminated. 


HudsonCrankshaft Eliminates Friction 


Bending Couple Removed by Scientific Balancing—A New 
Idea in Balanced Engines 


to know how the Hudson company has been able, in its 

new six-cylinder motor, to obtain fully 80 per cent 
more horsepower than was delivered by the previous Hudson 
engine, which had exactly the same cylinder dimensions of 
3% by 5 in. Considerable mystery has shrouded the new 
design, and this curiosity was fostered by the fact that a 
patent on a principle involved in the engine was granted the 
Hudson company on Dec. 28, although the details upon which 
it was based were not divulged at the time the car was an- 
nounced at the New York Automobile Show. 

Aside from a careful and refined design along purely 
conventional lines, the patented feature and the secret lies in 
the counterbalanced crankshaft, the method of balancing 
being the really new thing. Careful attention to the work- 
ing out of all details of valve passages, valve openings and 
carburetion, besides such other engineering considerations as 
design of the cams, timing and so on, have played their part 
in the increase of power which the Super-Six shows over its 
predecessor, and thus the ability of the new engine cannot 
rightfully be charged entirely to this new method of crank- 
shaft balancing, although this is the one big factor. 


; UTOMOBILE engineers have been more or less curious 


Vibration Spells Power Loss 


The reasoning on which the Hudson engineers have worked 
is that a great percentage of the power developed by a motor 
is absorbed internally in overcoming the forces which mani- 
fest themselves, these resulting in vibration and crankshaft 
distortion causing friction and loss of power. They realized 
that if they could reduce these wasteful forces to the mini- 
mum, the delivered power would be greater. This is really 
the germ of the present engine. 

The new crankshaft is really not counterbalanced in the 
sense in which it is generally understood by the layman. 
The thing that has been done is to balance in a new way 
the forces present within the engine, this principle being 
what was patented. In order to understand the principle back 
of the design, it is necessary to follow through the reason- 


Fig. 1—Hudson Super- 
Six crankshaft which 
is balanced on an en- 
tirely new principle 


ing which the designers used in determining the forces that 
had to be balanced at each point of the shaft. 

First of all it should be said that the Hudson crankshaft 
is not balanced by having weights of equal size, shape andi 
mass at each point of balancing, as would at first be expected.. 
Reference to Fig. 1 will indicate the form of the weights: 
used. There are in all three different forms of weights for 
different positions, and these are not forged integrally with 
the shaft, but are held in place by nickel steel bolts. The 
crankshaft is a four-bearing type, and at either side of each 
main and crank bearing there is a weight of some form. 
These weights are of a size and shape calculated to balance 
the inertia forces at the particular point at which each is 
located, and at any rotative speed of the shaft. 


Weights Differ in Size 


In proportion to the inertia forces present in a revolving 
shaft such as this, the unbalanced forces of the reciprocating 
parts are very small, hence these latter have been disregarded 
in the balancing of the more important and much greater 
forces due to inertia. Since these are of different magni- 
tudes at each position along the shaft, the reason for the 
three different kinds of counterweights is apparent. 

Referring to the diagrams in Fig. 2, the method of reason- 
ing may be understood if we consider one one-half the length 
of the shaft, since the same conditions arise in the other 
half. In fact, the weights exactly correspond in their relative 
positions at either side of the center of the shaft. That is, 
the inertia forces with which we have to contend at a point 
three-quarters back from the front of the shaft are identical 
with those one-quarter back. 

Suppose we consider then the forces acting on the first 
half of the shaft, which includes the first three throws. Each 
throw is in a plane at 120 deg. to the others, as indicated 
at A. The forces are considered all along the shaft from the 
first main bearing to the second, and in order to determine 
just what the inertia effect is at any point, it is necessary to 
determine the resultant inertia force that arises from the 
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separate forces acting in each of the three planes. For in- 
stance, at Position 1, which is close to the front main bear- 
ing, the force acting in plane X is of a magnitude shown by 
the arrow in plane X, the amount of this force being cal- 
culated previously. Similarly, in plane Y, the magnitude of 
the inertia force acting in that direction is shown, and in 
plane Z it is shown in dotted lines. Now, referring to the 
vector diagram above at 1, these three forces are shown in 
their correct proportions and directions. From this, the re- 
sultant force F' is determined by drawing the parallelograms 
of forces. At each position along the shaft the vector dia- 
gram is determined, and from it the resultant. In the chart 
the curve M is that of the forces acting at the different points 
in plane X, and N is the same for plane Y, as is O for plane 
Z. Referring to diagram B, we have plotted a 
curve of the resultant inertia forces acting at 
each point along the shaft between the two bear- 
ings, these being obtained in amount and direc- 
tion from the individual vector diagrams already 
mentioned. This latter curve E indicates ex- 
actly the forces with which we have to contend 
at each position, and shows that the largest unbal- 
anced force is at about the middle of the length 
between supports. 

Hence, knowing the values of these resultant 
forces at each point, the Hudson engineers set 
about to balance these by weights of proper size 
at each position. Obviously, to. bring the shaft 
into exact theoretical balance, there should be a 
balancing weight at each point along the shaft, but this being 
physically impossible, the practical compromise is to put the 
weights of correct size and form where they would logically 
go, this at the webs of the crank throws. The principle 
involved makes it possible to get a correct running balance, 
within practical limitations, at any speed of the shaft, since 
the counterbalancing weights have increased inertia forces 
set up as the speed increases just as the natural inertia 
forces increase with the speed, and the two sets increase or 
diminish alike, thus maintaining running balance all the time. 


Shaft Floats in Bearings 


From this it will be apparent that the only function of the 
shaft itself is to form a practical mounting for the weights 
and rods, for, with the inertia forces balanced in this way, 
the shaft theoretically floats in its bearings when running, 
and thus in theory even a rubber shaft would be horizontal 
at all points when running, were it strong enough to take 
the power load. 

It is interesting to note that the new Hudson shaft is very 
little larger than the previous plain shaft was, which shows 
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Fig. 2—Diagram of the forces acting on a six-cylinder crankshaft, for the 
purpose of explaining the action of the Hudson shaft which is balanced to 
eliminate inertia bearing pressures 


that the matter of vibration has been attacked from the 
standpoint of inertia force balancing rather than stiffening 
to overcome vibration. Whether you stiffen a shaft or not, 
these inertia forces are still acting upon it and tend to in- 
crease friction and internal power absorption, so the logical 
thing to do is to compensate for them. 

Of course, with these weighted throws, the crankshaft unit 
is heavier than that of the previous engine, although the 
better balancing makes possible a lighter flywheel. The new 
weighted shaft with flywheel weighs 164% lb. whereas the 
old shaft weighs 120% lb. 

In Fig. 3 is shown the power curve of the Super-Six en- 
gine, showing a maximum horsepower of 77 at about 2500 
r.p.m., although the motor actually operates at close to 3000 
r.p.m. aS a maximum speed. When it is realized that at 
these high speeds the inertia forces amount up to several 
tons, the importance of this balancing becomes more ap- 
parent. Undoubtedly the Hudson engineers have attacked 
the problem of the eliminating of power-wasting factors at 
their source, and the results attained with the engine would 
seem to thoroughly justify the line of reasoning. 


January 20, 1916 















Paris, Dec. 23—Automobile factories 
have given considerable help in the rais- 
ing of the $3,400,000,000 comprising the 
national loan just closed. Before the 
loan was announced, all the automobile 
factories made systematic collections of 
gold from their staffs, it being very diffi- 
cult for men working eleven or twelve- 
hour shifts for six and one-half days a 
week to make a personal visit to the 
bank, in order to exchange gold for paper 
money. When the loan was announced 
the factories undertook to receive sub- 
scriptions toward it, and in very many 
cases to advance money to their workmen 
toward the purchase of stock. There was 
no limit to the amount men could sub- 





scribe for, and facilities were given for 
repayment by weekly instalments. Al- 
lowance was made for inability to make 
payments owing to illness, and if a work- 
man left his employment before his stock 
had been redeemed, he was given the 
option of completing his payments or 
having all the deposits he had made re- 
funded to him. 

This scheme has proved very popular 
among automobile mechanics, most of 
whom are now earning good money and 
have been glad of the opportunity to in- 
vest profitably and safely. 

The French staff of the Michelin Tire 
Co. has invested in this way a total of 
$1,010,060. As early as September, 1914, 





Automobile and Accessory Plants Help French Loan 


Michelin offered to loan money free of 
interest to any of his staff wishing to 
subscribe to the short-term treasury 
notes. In June, 1915, further loans were 
made tothe staff toward the purchase of 
national defense bonds, and finally the 
total of more than $1,000,000 has been 
subscribed by the staffs in France to- 
ward the recently closed war loan. This 
year the shareholders in the Michelin 
company were paid in the national war 
loan stock, an innovation which was ac- 
cepted with general approval. All 
Michelin employees totally disabled in 
the war are given an annual life pension 
of $190, this of course being in addition 
to the pension given by the State. 
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possible to visit, Italy bears few external indications 
of a state of war. When the rigorous frontier formali- 
ties have been attended to, the visitor finds himself among a 
people, who have suffered .neither the depression of an in- 
vasion nor the exhaustion of a long and undecided campaign. 
Alone among continental countries, Italy has imposed no 
restrictions on motoring, and with the exception of the fron- 
tier strip, puts no obstacle in the way of free movement of 
natives and visitors. Conscripts march to barracks behind a 
brass band; young recruits celebrate their last night as 
civilians with music and dancing; there is enthusiasm in the 
air, confidence among the people and not sufficient pinch to 
make even the poor dissatisfied. Here war is not Hell. 
Coming into the war nine months after her neighbors, the 
3 Italian automobile industry has been affected quite differently 
from that of England and France. The lengthy preliminary 
ia warning made it possible for the industry to prepare for the 
war boom and to avoid many of the inconveniences of dis- 
turbed markets in a way that was not possible with the neigh- 
bors suddenly plunged into an unexpected conflict. The 
Italian factories have the Italian government as their chief 
client, and are producing for that client trucks, touring cars, 
tractors and aeroplane motors. The only change that has 
taken place is the transference of trucks to the primary posi- 
tion and touring cars to a secondary place. There has been 
no necessity to transform the internal 
organization of the factories to pro- 
duce shells and other war material. 
As to how and where that material is 
produced does not form any part of 
‘ this inquiry. 
Every automobile factory in Italy is 
under government control. Army of- 
ficers are to be found in all the shops, 


(F) possnte with other European countries it has been 























Italian Trade Profits By War 
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Factories Produce More Cars and Trucks Than Army Requires— 
Passenger Car Development Continuing 


By W. F. Bradley 
Paris correspondent of THE AUTOMOBILE, recently returned from examining the busy and prosperous 
automobile and motor truck industry in Italy. The following is the second of a series of 
articles on the subject and reviews the passenger car field 


and a badge on the arm of many of the workmen and foremen 
indicates that they are under military restrictions. Such men, 
whether they be day laborers or skilled engineers, cannot 
leave their employment, cannot strike, cannot run short time, 
or absent themselves without leave. The organization 
throughout is remarkably efficient, and although the Italian 
automobile industry is not as important as that of some 
other European countries, the quality of the factories is cer- 





































Newton light car. Unit con- 
struction motor 2.7 by 5.5 in. 
develops 30 h.p. Note water 
collector is integral with cylin- 
der casting; this is typical Ital- 
ian practice. Body lines are 
typically Italian. Note horn 
comes through scuttle dash, 








imitating steamship ventilator 
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tainly the best. Extensions are the order everywhere. There 
are very few factories in which building operations are not 
being carried out; this work is being done in a very sys- 
tematic manner, and as the extensions are made with a view 
to increased output of the ordinary product, there is no con- 
fusion and no disorganization. 


Labor Is Plentiful 


There appears to be no scarcity of labor here. Women 
have not replaced men in any of the factories, and there has 
been no confusion by reason of the enlistment or the calling 
up of men necessary for the most efficient working of the 
shops. In all countries possessing compulsory military 
service precautions have to be taken against the shirker, who 
would prefer to do military duty in a factory, or some other 
safe post, rather than in the trenches. The Italians have got 
over this difficulty by making it a crime, punishable by a 
long term of imprisonment, without the option of a fine, for 
any employer to retain 
in the factories any man, 
who was not actually em- 
ployed on that class of 
work before the war. It 
is not suggested that any 
Italian automobile manu- 
facturer has ever been in 
danger of prison, or that 
this law was necessary to 
prevent abuse. But it is 


* 


very convenient for the manufacturer to be able to point to 
the law when some wealthy and untechnical friend asks to be 
given factory employment in order to escape active military 
obligations. There appear to be sufficient men to supply not 
only army requirements but to make possible the production 
of cars for export. Obviously the value of exports has de- 
creased, but it is not by any means a negligible quantity, 
some factories making quite important shipments overseas. 
The greatest difference between Italy and her Allies is that 
she is able to produce within her own territory all the auto- 
mobiles and trucks required for civil and military purposes. 
After very close inquiry I have been unable to discover a 
single foreign automobile in Italian army service. Trace was 
found of a sample White and a Denby truck at Rome, but it 
does not appear that any orders have been obtained for these. 
After England, France and Belgium, where American trucks 
are now as well known as the native article, it is a decided 
contrast to come into a country where all automobiles are 
made on the spot. Even Ford has failed to make any impres- 
sion in King Emmanuel’s territory. Italian automobile buy- 
ers belong to the wealthier classes of society and cannot be 
interested in the cheaper grades of cars. Thus the low- 
priced American cars failed to get any important hold be- 
fore the war and have not been adopted since. 
The first effect of the war was to make the Italian fac- 
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Top—Bianchi light car four-cylinder motor 
2.3 by 4.3 in. developing 18 h.p. at 2000 
r.p.m. Center—Bianchi light car and car 
construction showing gearbox front end 
of torque tube and internal side by side 
brakes on rear wheels. Left—italian 
mountain troops aboard a Bianchi light 
car 


tories realize their dependence on Germany and Belgium for 
magnetos, forgings and stampings and certain steels. But 
the stoppage of supplies only came gradually and for several 
months after Germany was at war with France, England and 
Russia, she was sending supplies into Italy. Facilities were 
even given Belgian firms to send their stampings into Italy 
between August, 1914, and May, 1915. 

Obviously Germany expected a return in the form of fin- 
ished trucks, and it is possible that some went over the bor- 
der. Indications appear to be, however, that the raw ma- 
terial came in readily and the finished material went out 
slowly or not at all. When war is threatening, it is an easy 
matter for government officials to delay cars on the frontier 
stations. Although there is a shortage of certain materials, 
the Italian factories began the war with immense stocks and 
still appear to be unusually well supplied with material. 


Seventy-five per cent U. S. Magnetos 


The magneto problem has been the most serious, for Ger- 
many had a monopoly of this branch of the automobile in- 
dustry. Supplies are now being obtained from America, 
about 75 per cent of the automobiles produced in Italy being 
equipped with magnetos made in U. S. A. The remaining 
25 per cent are German magnetos which are still being drawn 
from stock. 
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Gearbox on front end of torque tube, Bianchi light car 


One important Italian electrical firm has taken up the 
manufacture of magnetos, but does not appear to have 
reached an important output at present. English magnetos 
were first used when the shortage made itself felt, but they 
were found unsatisfactory and have been abandoned. Ameri- 
can magnetos are better, but the average is not high as that 
of Germany. In one of the most important test shops bat- 
teries now have to be used to help start the motors. No 
Italian car is equipped with battery ignition in any form. A 
few French magnetos have come through, but the objection 
to them is that they cost nearly twice as much as those of 
American origin. 


Italy Makes Own Castings 


Italy is entirely independent of outside supplies for iron, 
steel, and aluminium castings. Her cylinder castings are un- 
doubtedly the finest in the world, and are all made at home. 
Fiat, Lancia and Scat are three of the leading firms making 
their own castings. Italian cars carry a greater proportion 
of aluminium castings than any others, and all these cast- 
ings are made in and around Turin. The problem has been 
to get a steady supply of forgings and tool steels, for in these 
Italy was largely dependent on Germany and Belgium. Sup- 
plies are now coming from England, America, Switzerland, 
and a small amount from France, while important forges 
have been established in Italy and increasing supplies are 
coming from them. 

Considerable trade can be captured here, for the feeling is 
strong against renewing business relations with German 
firms after the war. In going through one of the leading 
factory store rooms I was shown article after article which 
formerly came from Germany, but is now supplied by the 
Allies or by America. One example, of little importance in 
itself, is nevertheless significant. The set of wrenches and 
tools supplied with a high-grade car was obtained from a 
German house and was supposed to be of German construc- 
tion. Quite accidentally it was found that they were made 
by a well-known American firm. Immediately the order went 
direct to America. Amer- 
ican firms should not 
overlook the fact that a 
German distributor will 
not be in a position to do 
business outside his own 
country when peace con- 
ditions have been re-es- 
tablished. 

There is no shortage 
of ball bearings; some of 
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the best are made in Italy and supplies are available from 
Sweden. All raw material has increased in price from 10 to 
50 per cent. Tool steels are rather difficult to procure, but 
on the whole the Italian automobile industry is exceedingly 
well placed for material, due partly to the fact that enormous 
stocks were put in before the war, and partly to the fact that 
Italy is in a great measure self-supporting. 

The greatest shortage is in coal and coke. Nearly the whole 
supply now comes from England, and although there is no 
danger of this supply failing so long as England retains con- 
trol of the seas, the Italians would be well pleased if bigger 
supplies were allowed to come through. Coal has never been 
a very cheap commodity in Italy, but $35 a ton may be con- 
sidered a fancy price. Gas coke is sold at $17 a ton. In the 
picturesque Italian idiom one automobile manufacturer said, 
“Let England supply the coal and Italy will furnish the 
blood.” 


Plenty of Tires Available 


It is to be imagined that a German would be afflicted with 
apoplexy could he see the free use of pneumatic and solid 
tires in Italy and note the apparently unlimited supply. The 
leading native manufacturer is Pirelli, who produces pneu- 
matics only, and is able to supply Italy and other allied coun- 
tries. Michelin has an important factory in Turin, where 
pneumatics only are made. Since the war Goodrich has es- 
tablished an Italian branch near the Fiat factory, at Turin, 
and appears to be furnishing an immense number of solid 
tires to the Italian government. The American establish- 
ment is next door to what was recently the headquarters of 
the Continental Tire Co. The German name has been re- 
moved, but the trade mark still remains as a souvenir of a 
firm which, everybody declares, will not be re-established 
after the war. 

A few English tire manufacturers are represented on the 
Italian market, but there never was much outside demand for 
pneumatics, and Goodrich doubtless does more business with 
solid tires than all foreign firms combined. Another Ameri- 
can firm which attempted to fill Italian war orders had an 
unfortunate experience. An order for 5000 solid tires was 
obtained through a French house, and a first batch of 500 
was delivered. These were the first band tires the firm had 
made and they proved so unsatisfactory that the president 
of the company had to make a special trip to Italy. It was 
agreed to replace the first batch free of cost, but the second 
shipment did not prove very much better. 

The authorities appear to have realized that they were 
being experimented on and have considered cancelling the 
contract. This firm has never sold solid tires on the Ameri- 
can market. Demountable solid tires are unknown in Italy; 
all trucks, without exception, have pressed on tires. Straight 
side pneumatic tires are not used. 
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One of the effects of the war has been to stimulate the de- 
mand for automobile trucks among business firms. Up to a 
year ago the number of business trucks in Italy was not very 
great, but as the numbers of horses decreased and as the war 
furnished examples of the utility of trucks, a demand devel- 
oped among business houses and the home factories have 
been able to meet it. Prior to the war Italy’s specialty was 
touring car chassis, a comparatively small amount of truck 
business being done, and most of this was for abroad. The 
war has made it necessary for everybody to study trucks, with 
results that are not always quite satisfactory. There is too 
much adherence to touring car design and too much adapta- 
tion of touring car models to truck work. 


Turin Is Italy’s Detroit 


Turin is the headquarters of the Italian automobile in- 
dustry. Out of a total population of 430,000, about 25,000 or 
30,000 persons are directly engaged in the automobile indus- 
try. The most important factory is Fiat, which with 10,000 
workers on the pay-roll claims to be one of the largest, if not 
the largest automobile factory in Europe. Other Turin fac- 
tories without attempting to put them in order of importance, 
are Lancia, Aquila-Italiana, Scat, Diatto, Itala, Rapid, Spa, 
Nazzaro, Chiribirri, and the Italian branch of the Gnome Co. 

There is a local pride in the Fiat factory so great that every 
manufacturer, no matter how good his own establishment, 
will recommend the visitor not to fail to visit the Fiat works. 

It is doubtful if any town in Europe possesses five more 
modern, better equipped, or better managed factories than 
those of the Fiat, Lancia, Nazzaro, Spa, and the Scat com- 
panies. In every case the buildings are well planned, laid out 
on a big scale, fitted with the most modern equipment, spot- 
lessly clean, and really well managed. With the exception of 
Fiat the general layout is a big one-story main building 
divided in the center by the stores. At one side of the stores 
is the machine section and at the other the assembly de- 
partment. Thus raw material goes in at one end, is machined, 
passed into the stores, and passed out at the opposite end to 
the assemblers. Around the main building are drawing and 
business offices, test shops, sand blasting, case hardening, 
nickeling, etc. Land is comparatively cheap, and some of the 
factories have their own test tracks banked for speed. 


Fiat Plant American Type 


The Fiat establishment is too big to be laid out on these 
lines, and the American system of five- or six-story buildings, 
with electric elevators, is adopted. During the present year 
the factory has produced 1000 cars per month, the majority 
of these being trucks varying from 1 to 4 tons. The capital 
of the company has recently been increased from $3,400,000 
to $5,000,000, and stock which was quoted around 90 before 
the war is now negotiated at 170. Recent extensions will give 
the Fiat factory an output of 12,000 cars per annum under 
normal working conditions. It is doubtful if any other fac- 
tory in Europe produces so many units of a car as the Fiat 
establishment. All iron and aluminum castings are made by 
the firm; they also make their own carbureters, radiators, 
springs, tanks, sheet metal parts, and all standard bodies. 

Of late years the factory has designed and built a very 
large number of its own machine tools. 

Although labor is cheap, the average price paid to work- 
men at the present time being 20 cents an hour (this is rather 
higher than under peace conditions) modern labor saving ap- 
pliances are extensively used. There is too much diversity of 
output to justify all the labor saving machinery found in 
American factories producing one model only, but the average 
compares favorably with the best equipped American shops. 

One of the finest of the many departments is the motor test 
room. The motor beds are in two rows on each side of the 
building and have the exhaust, and inlet and outlet water 
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pipes cast in them; the gasoline lead is also permanently at- 
tached to the bed. Electric dynamometers run on rails in 
front of each row of motor stands. When the motor is put 
on its stand it is not moved until all tests are completed. It 
is first run light, then the dynamometer is brought in front 
of it, connected up, and the motor tested under load. The 
shop is remarkably neat and tidy and permits of the best 
work in the shortest possible time. Adjoining are test shops 
for gearboxes and axles, an examination department in which 
all motors are taken down and examined after undergoing 
the bench test, and a sound-proof room for motors. 

The racing and experimental departments and test shops 
are in the same neighborhood, but these are entirely inde- 
pendent of the ordinary work and are in charge of special 
staffs. Throughout the war these departments have been 
working as in normal times, new models being developed, and 
during my visit I was shown a 300-hp. racing motor on the 
test bench with which it is intended to better the Fiat 
straightaway record put up by Arthur Duray at Ostend, 
Belgium. 

In this connection it is worth mentioning that Duray’s 300- 
hp. Fiat is in the finished car department at Turin by the 
side of the King of Serbia’s recently repaired limousine. 
This racing machine, which is the biggest ever put on the 
road, with a height of about 5 ft. 8 in., is owned by a Rus- 
sian prince. After Duray had set up the world’s record, the 
French authorities refused to grant a license for this huge 
machine to be run on French roads. As Russia does not 
possess any highways suitable for speeds of 140 miles an hour, 
the car is in cold storage. 

(To be continued) 
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Accessories Have Done Much to Make Motoring What 
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of Accessories 


It Is To-day and from Adjuncts Many of Them 
Have Developed Into Necessities 


HE automobile of 1916 would be a very different 
sort of a machine had it not been for the activ- 
ities of the accessory manufacturer during the past 
fifteen years. Taking just the high spots, imagine 
a car without a speedometer, without starting and 
lighting, without curtains to the top; even one may 
add, without good spark plugs and without an auto- 
matic carbureter. 

All these things and many others, too, were de- 
veloped as accessories, as things upon which the 
owner of a motor car might be persuaded to spend 
his money. The history of the accessory industry 
repeats itself rapidly. Some bright inventor sees 
an opportunity to make an automobile a more con- 
venient machine to own or to use, something which 
makes for efficiency, for comfort or for luxury. To 
develop it capital is found, after experiment has 
proved its value, and it then appears in a form or 
forms which are readily adaptable to existing cars. 
Ingenuity is turned to devising means for applying 
it to cars never designed to take it, and in the Ford 
starter business we see the highest possible phase of 
this. 


Stock Equipment Is Goal 


Then the next stage may be quick or slow in com- 
ing, it depends upon how popular the accessory 
becomes. If it reaches a degree of favor which 
causes it to be seen on a large proportion of cars 
the automobile manufacturer becomes interested 
and adoption by one may lead to general use, as has 
happened with the speedometer, as has happened 
with the starter, and as is happening with the engine 
driven tire pump. 

When the manufacturer takes up an accessory and 
begins to order in his tens of thousands that acces- 
sory becomes a component just as a motor or an axle 
so becomes. A true accessory is something which is 
not part of the original makeup, something which 
the user can buy and add as it pleases him so to do. 
Perhaps the day will come when there are no more 
accessories, when every automobile is complete to 
a point where nothing more can be added, but it is 
unlikely that any who read these words will live to 
see that day. Meanwhile there is scarcely a car that 
cannot be made more comfortable, more efficient, or 
more luxurious by the expenditure of a few dollars 
now and then. Also it must be remembered that 
there are things which wear out. It is necessary to 
replace spark plugs at regular intervals, warning 
signals of the various sorts grow old faster than 


the car that carries them and new things may come 
along worthy of attachment, just as a motor oper- 
ated tire pump is well worth adding to a sound 
chassis not so provided by its maker. 


Non-Stock New Parts 


Then, too, there are the repair shop accessory 
opportunities. When an old car with many years’ 
service ahead of it is being limbered up there offers 
a chance to put in new piston rings of a better 
pattern, to substitute aluminum pistons, perhaps to 
change the carbureter for a more efficient and eco- 
nomical instrument. This is a condition which will 
be with us always, at least as long as the automobile 
goes on improving from year to year, as it seems 
likely to do for a very long time indeed. 

Of course there are a few accessories offered for 
sale that have little worth, that are just novelties 
with no useful purpose, but they are a very small 
minority indeed. Practically everything to be found 
in a well stocked store of automobile accessories is 
worth the price asked for it and many motorists lose 
a great deal by not paying sufficient attention to their 
dealer’s display. By a proper and judicious pur- 
chase of new fittings and new attachments an old 
car can be kept in efficient and convenient condition 
for several years longer than if run in its original 
state all the time. No man hesitates to refit his 
home with metallic filament electric lamps in place 
of the more extravagant carbon ones; to buy a new 
rug or a new chair from time to time. Why, there- 
fore, should he neglect to maintain the usefulness 
and even the appearance of his car? 


Progress In Detail Noted 


Whether stock parts or true accessories the great 
change in the past year is in sturdiness of design. 
Simpler and stronger parts, better adapted to the 
rough and tumble usage of automobile service, have 
become the rule. It is particularly noticeable that 
quality is taking its proper place as a selling argu- 
ment, and it seems that the buyer is coming to under- 
stand that a good article at a fair price is better 
value than a poor accessory at any price. 

Amongst the major accessories, the things which 
manufacturers have taken up and are now taking 
up THE AUTOMOBILE reviewed those of the greatest 
importance during the fall. There remain several 
others in the making of which progress is to be 
recorded and these are dealt with in a general way 
in the pages which follow. 
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Better Trip Reset on 1916 Speedometers 


Flush Mountings for Instru- 
ment Boards also a Feature 
—No Changes in Principle 


Magnetic, Centrifugal, Air and 
Liquid Are Four Systems Used 


HILE at first glance it would 
hardly seem that road route 


books and speedometers could 
be in any way interconnected as regards 
the design of the speed and distance re- 
cording instrument, yet the refinements 
of the year show this to be so. When 
touring by route book it is essential that 
the readings of the odometer correspond 
with the book mileage. Consequently 
the odometer part of the speedometer, to 
reach its maximum usefulness must be 
so arranged that the trip mileage read- 
ing can be set to whatever distance is 
required. The 1916 speedometer is 
equipped with a wheel or other efficient 
reset mechanism which permits of this, 
and the universal adoption of the trip 
resetting mechanism is the distinctive 
speedometer improvement of the past 
year. 

The wide adoption of the instrument 
board has given rise to the second im- 
provement, flush mounting. With this 
style of mounting only the face of the 
instrument projects through the instru- 
ment board, thus giving a neat appear- 
ance which coincides exactly with the 
harmonizing lines of the interior of the 
cowl. On some of the high-priced cars 
an additional speedometer is mounted 
flush with the back of the driver’s seat. 
The driver’s instrument is then carried 
on a frame at the toe board in the cus- 
tom-made bodies and the instrument 
board is abandoned. 


Two Main Refinements 


These two refinements, the accessible 
trip reset and the flush mounting, are 
the two features of speedometer improve- 
ment. In fundamental principle none of 
the makes has been altered and the 
broad classification of magnetic, centrifu- 
gal, air and hydraulic operation includes 
the four basic methods by which the car 
speed is transformed into mileage read- 
ings on the dial. 

The magnetic principle as indicated in 
Stewart-Warner and American Ever- 
Ready instruments, utilizes a revolving 
magnet positively driven from the car 
wheel or other part. The magnet exerts 
its inflnence on a metal part which is sep- 


MAGNETIC CENTRIFUGAL 




















The four principles of speedometer operation: Magnetic, in which a revolving magnet 
exerts its drag on the dial; centrifugal, :n which revolving weights supply the energy due to 
centrifugal force; air, in which a current of air flows against a vane carrying the dial, and 
liquid, in which a column of liquid is lifted a height proporticnal to tne speed of pump drive 


arated from it by an air gap and which 
in turn is connected with the indicating 
mechanism. The metal part is generally 
aluminum as the inertia of the part 
must be kept as low as possible to make 
the speedometer quickly sensible to speed 
changes. A feature of the magnetic de- 
sign is that the travel of the dial bears 
a direct ratio to the speed of travel of 
the magnet, and in order to compensate 
for changes in the drag due to tempera- 
ture differences, a compensating unit is 
fitted. 

Centrifugal control as_ utilized in 
speedometers is very much the same as 
that on a fly-ball engine governor. 
Standard, Johns-Manville, Sears-Cross, 
Corbin-Brown, Hoffeker and Garford 
use this principle. Weights are mounted 
on the revolving shaft by bell crank 
levers which allow them to travel fur- 
ther from the axis of the shaft as the 
speed of the drive increases. The cen- 
trifugal force of the weights increases 
as the square of the velocity of the shaft. 


Weights Actuate Needle 


This tendency of the weights to fly 
from the axial center of the shaft under 
the influence of centrifugal force fur- 
nishes the basis of the indicating needle 
movement. An ingenious feature in cen- 
trifugal design is that although the 
movement of the weights would natural- 
ly vary as the square of the speed, the 
levers or cams governing the movement 
are so calculated that calibrations on the 
dial are uniform or nearly so. Another 
feature which is carefully watched is 
the balance of the weights. The gov- 
ernors are made very sensitive so that 
even at low speeds the correct rate of 
travel may be indicated. Improvements 
in this direction have been made within 


a year by at least one of the centrifugal 
speedometer manufacturers. 

The air principle is used only on one 
make, the Van Sicklen, in which a blast 
of air from a pump within the speed- 
ometer forms the source of operation of 
the indicator needle. As the speed of 
the drive increases the volume of air 
flow becomes greater, thereby increasing 
the travel of a pivoted dial, calibration 
of which is effected by governing the size 
of the passages through which the air 
flows. 

One instrument, the Veeder, which 
employs the hydraulic system, uses a 
centrifugal pump which is connected 
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Stewart magnetic speedometer. Magnet 
revolves exerting pull on aluminum cup carry- 
ing the dial. The faster the magnet revolves 
the greater will be the pull on the cup against 
the action of the hair spring above the cup. 
Temperature compensation is taken care of 
by a thermostat which surrounds the dial 
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with the drive and which lifts a liquid 
to a height proportional with the speed 
of the drive. The tube in which the 
colored liquid is lifted is calibrated to 
register speed. 


Stewart-Warner 


Stewart-Warner magnetic instru- 
ments are made with flush mounting 
and with a convenient form of wheel 
reset. The instrument has but one mov- 
ing part, a circular magnet over which 
fits an inverted aluminum cup. This 
cup does not touch the magnet, being 
separated from it by an air gap through 
which the lines of magnetic force 
travel. On the outer rim of the cup is 
the dial. 

The magnet is positively driven as the 
ear travels, at a rate proportional to 
the speed of the car and the faster the 
magnet revolves the greater the pull ex- 
erted on the cup and dial. A hair spring 
controls the movement of the cup and 
the greater the pull exerted by the re- 
volving magnet the further the cup is 
pulled against the action of the spring. 

The indication of very low speeds is 
one of the features of the Stewart in- 
strument. The tungsten steel magnet 
being in the form of a circular ring acts 
as its own keeper, thus rendering it per- 
manent. Delicacy of action is secured 
by having the pivot point mounted on a 
jeweled bearing and the upper support 
of the cup is also a jewel bearing. The 
temperature compensator is a thermo- 
stat which is nearly a complete circle 
surrounding the dial but leaving the 





Standard centrifugal speedometer. The 
feature of this instrument Is the ingenious 
arrangement of the spring tension applied to 
the levers mounted on the governor weights. 
By this system of levers it is possible to have 
the divisions on the dial of the instrument 
equally spaced, although the centrifugal force 
varies with the square of the speed. The 
movement of the rack is proportional to the 
speed of the car 
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part which comes before the reading 
window uninterrupted. This compensa- 
tor maintains the correct adjustment of 
the hair spring under varying tempera- 
ture conditions. . 

The passenger car types cover a wide 
range and can be secured in various 
combinations with clocks and electric 
lamps. Probably the most important an- 
nouncement made by the Stewart-War- 
ner Corporation regarding its speedom- 
eter line is the Ford type at $10, which 
is the lowest price of any instrument. 


Standard Thermometer 


Illustrating the tendency toward ac- 
cessible and quick trip resetting mech- 
anism the Standard Thermometer Co. 
has incorporated in its 1916 instrument 
a wheel reset which can be operated in 
3 sec. This new resetting mechanism 
and a model adapted for rear drive are 
the principal improvements. Two dis- 
tinct types of speedometers are at pres- 
ent being made by this concern, both op- 
erating on the centrifugal principle and 
known respectively as the Ford and 
Chevrolet 4-90 designs. There is no 
difference between these two in respect 
to the speed and distance measuring 
parts, the only variation being in the 
form of case and method of installation 
on the dash or control board. 

The Chevrolet 4-90 type represents up- 
to-date practice in having the speedom- 
eter mounting flush with the control 
board. All portions of the case and sup- 
porting flange are finished in nickel 
plate with the trip reset button project- 
ing from the upper right portion of the 
flange. 

In carrying out the centrifugal prin- 
ciple two weights are carried upon a 
light arbor, driven through a flexible 
shaft from the front wheel. The rota- 
tion of the arbor causes the weights to 
fly from the axial center due to centrifu- 
gal force and as they move a sleeve is 
actuated, which slides along the shaft, a 
distance proportional to the speed of the 
car. The movement of the sleeve is trans- 
mitted to the indicating hand on the dial 
by means of a rack or series of rings 
turned on the surface of the sliding 
sleeves. These rings being in engage- 
ment* with a toothed sector which, by 
means of a multiplying gear train, actu- 
ates the indicating hand. 

Since the indicating hand of the speed- 
ometer is not actuated by the rotating 
arbor but by the centrifugal weights the 
speedometer hand will not vary in its 
indication unless the speed of the car 
varies. This is true because only an in- 
crease or decrease of speed will cause 
the weights to depart from or approach 
the axial center. 

A feature of the speedometer is the 
uniform scale divisions throughout the 
entire range of speeds. Although the 
centrifugal force increases as the square 
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Van Sicklen air-system speedometer. Alr 
current from gear pump enters through an 
opening on the other side of the wall from 
the outlet A and flows against the vane V 
in the inverted cup, which carries the dial. 
The cam C regulates the escapage of the air 
and compensates for the greater flow at in- 
creased speeds. The dial cup is limited in 
its movement by the hair spring S 


of the angular velocity, the compensat- 
ing arrangement in the Standard speed- 
ometer due to the use of suitably formed 
levers mounted in conjunction with the 
weights and spring tension units permits 
of the uniform speed division. 

A new development makes impossible 
an error in the trip reading of more 
than 0.05 mile. This gives a feature 
which is valuable in following mileage 
readings in route books, as it is often 
impossible to determine if the car is in 
the first or last half of a tenth mile. An- 
other new feature is a new pressed steel 
adjustment bracket for Fords installed 
by removing the right spindle nut. The 
Ford type sells for $12 and the Chevro- 
let design for $15. 


Van Sicklen 


The Van Sicklen air speedometer util- 
izes the drive of the flexible shaft to 
create an air current by a small gear 
pump. This air current flows against a 
vane on a pivoted aluminum cup on the 
outside of which is the moving dial. A 
hair spring holds the cup normally at 
zero, and as the strength of the air cur- 
rent increases the vane tends to rotate 
the cup against the hair spring to the 
correct registering position. The direct 
means of governing the travel of the 
dial is by varying the volume of air in- 
creases, but the pressure is prevented 
from rising by the proper governing of 
the air openings. Thus, for any position 
of the dial there is a definite amount of 
air flow which does not vary until the 
speed varies, thus keeping the dial 
steady at definite speeds. Conforming 
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Johns- Manville 
The centrifugal weights are carried on bell 
crank levers and are controlled by a spring. 
The combination of spring and levers is such 
as to proportion the travel of the sleeve to 


centrifugal speedometer. 


the speed of the car. The sleeve action is 
transmitted to the needle through a small 
crank. The odometer action is by worm and 
gear 


to modern practice a wheel reset is used 
so that any mileage desired may be set 
on the trip odometer. 


Corbin-Brown 


Improvements on Corbin-Brown cen- 
trifugal speedometers, that are now also 
made in the flush mounted type with 
wheel reset, include a new form of at- 
taching bracket which allows the instru- 
ment to be adjusted to four positions on 
either the right or left side of the dash 
by merely removing two set screws. The 
swivel gear section in which the gears 
are made and hardened, is in one piece 
with the shaft, to which the cables are 
attached. Large collars hold the gears 
in correct position and considerable 
space remains for grease to be packed 
into the housing. 

The centrifugal weights are balanced 
about the shaft and as they fly from the 
center they move a rack consisting of a 
number of rings turned on the vertical 
shaft. As the rack moves up or down, 
according to the speed variations, the 
hand is caused to travel along the dial 
through a gear train mechanism. 

Prices vary from a Ford type at $12 
up to $30 for a flush-mounted design 
with a 3-in. dial. 


Johns-Manville 


The Johns-Manville centrifugal speed- 
ometer is the development of what was 
formerly known as the Jones. The in- 
strument has been redesigned so that 
now the entire mechanism is assembled 
as a unit on a framework, before being 
put in the shell or casing. This frame- 
work can be lifted out of the shell al- 
lowing an easy inspection. The instan- 
taneous reset plunger has been replaced 
by a wheel reset which allows of putting 
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the trip mileage at any figure. Another 
improvement is in rendering the gover- 
nor mechanism more sensitive so that it 
will accurately indicate very low speeds. 
Better balance of the weights, thus 
eliminating the vibration of the indicat- 
ing hand, has been secured. The speed 
scale is redesigned, giving increased 
scope with larger figures and the indica- 
tor pointer does not pass in front of 
the odometer window to obscure the fig- 
ures on mileage. 

Johns-Manville, in working out the 
centrifugal system, uses three balanced 
brass weights connected with links and 
swinging freely on fixed pivots mounted 
on the driving spindle. When the spin- 
dle is rotated through the medium of 
gears and the flexible shaft the weights 
tend to separate, operating a cam move- 
ment which moves the indicating hand 
to the correct position on the speed scale. 

The season mileage reads up to 100,- 
000 and the trip mileage to 100. The 
number of models manufactured is nine, 
four of which are 3% in. diameter, four 
of 4-in. diameter and a special model 
for Fords. The 3%-in. instruments 
range from $25 to $30 in price, and the 
4-in. $50 to $60. The Ford type is $12. 


Hoffecker 


The Hoffecker models include a new 
Ford type at $12. This has a wheel 
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Veeder tachodometer. The tiquid = or 
hydraulic principle is utilized in this. The 
centrifugal pump lifts a column of liquid to 
a height proportional to the speed 
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Elements of the Corbin-Brown speedometer 
showing how the centrifugal principle is 
worked out. The weights actuate a cylin- 
drical sleeve carrying a rack which Is made 
up of a series of rings turned on the sleeve. 
The odometer system is operated by the 
worm turned on the shaft below the rack 


reset and the detail improvements show 
that the number of working parts have 
been reduced and rendered stronger 
than heretofore. The instrument has a 
100,000-mile season mileage and regis- 
ters a speed up to 50 m.p.h. Trip mile- 
age is shown by a separate hand which 
travels around the same dial as the 
speeds are recorded upon but with a sep- 
arate scale outside of the speed scale 
The total trip mileage is 100. 
Veeder 

Veeder speed indicating instruments 
have not been changed for 1916. The 
hub odometer is the feature of the Vee- 
der line. This instrument is mounted on 
the hub of the wheel and registers the 
distance traveled backward as well as 
forward. It is sealed on the hub of the 
wheel and cannot be removed except by 
breaking the seal. The tachodometer is 
the instrument for registering both mile- 
age and speed and, as previously ex- 
plained, the speed is indicated by the 
height of a column of liquid which is 
governed by a centrifugal pump. With 
all fittings this sells for $50. 


American 


The American Ever-Ready magnetic 
type is made in four models, one of 
which has been changed for 1916. All 
are of the needle-indicating dial design. 
The 60-mile instrument with season 
mileage only lists at $15 and with trip 
mileage at $20. In addition there are 
two 80-mile designs at $25. 


Sears-Cross 


A new Ford model has been brought 
out by Sears-Cross under the trade 
name of Spedindicator. 

(Continued on page 168) 
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Horns Better and Lower in Price 


Electric Types Continue to Gain in Popularity with the 
Universal Use of Electric Starting and Lighting Systems— 
Simpler and More Accessible—Hand Horns Also Improve Greatly 


bile design, the developments in the horn field during 

the past year have been toward lower prices, simpli- 
fied construction, improved workmanship and better quality 
materials, together with greater accessibility of parts for 
lubrication and adjustment. There has been another tend- 
ency, too, peculiar to the horn field, which is toward render- 
ing the instruments more flexible in tone, that is, enabling 
the operator to evoke either a loud, startling note of warn- 
ing for emergencies or a softer, more courteous tone for 
occasions where there is no immediate danger but the car 
driver feels that pedestrians or other drivers should be ap- 
prised of his coming. 

In motor-driven constructions, there is a tendency toward 
the use of horizontally-disposed motors actuating a button 
on the diaphragm by a toothed cam or wheel on the end of 
the motor shaft, the angle of impact differing in various 
makes. 

An interesting development in hand-operated signals is 
the introduction of the underhood type in which the standard 
lever is used, but instead of having this directly attached to 
the horn, it is mounted in a casing which can be attached 
anywhere for easy operation while the impulse is transmit- 
ted to the horn under the hood through a flexible shaft. 

Quantity production and the adoption of improved manu- 
facturing methods are responsible for many refinements. 
Greater care has been expended upon design, there being 
more instances than ever before where the manufacturer has 
provided adequate bearings, automatic lubrication for the 
working parts and greater durability, which is to be ex- 
pected from both the quality of the materials used and the 
arrangement of the components for least wear and maximum 
ease of operation. 


ie i awe, the progress and tendencies in automo- 


Prices Are Much Lower 


The manufacture of automobile horns in quantity, bring- 
ing with it the improvements mentioned, has also brought 
much lower prices, especially in the hand-operated and vi- 
brator classes, though there are also a number of motor- 
driven signals at prices very much lower than any listed at 
the beginning of last year. In fact, it is now possible to buy 
a good motor-driven horn at a lower price than was charged 
for a hand-operated type a year ago. As for the prices 
of the hand horns, simple, strong constructions are now ob- 
tainable at about half the price demanded for similar instru- 
ments at the beginning of 1915. 


Accessibility Is Greater 


In the way of making things easy for the car owner, in- 
creased accessibility for adjustment, lubrication or possible 
repair show marked advances over the progress registered in 
these features at the opening of 1915. Automatic lubrication 
of the parts, where friction is a factor, may also be included 
in this category. It is these little bits of thoughtfulness on 
the part of the manufacturer which go to make automobiling 
more of a joy each year and automatically enlarge the field 
for his instruments by the reflex action of creating more 
automobilists. This year some horns have adjustments out- 
side where they were formerly inside the casing and more 


or less fussing was required before the pitch or tone could be 
altered in the slightest degree. It is much easier to get at 
the parts for inspection and oiling, it being no longer neces- 
sary to practically disassemble the entire horn to carry out 
these simple steps. In some of the constructions now em- 
ployed it is but a moment’s task to loosen a thumb nut or 
two and the entire mechanism is revealed. Many diaphragm 
types are adjusted for pitch by turning the screw button in 
the diaphragm. 

Another feature is the use of an oil pad which keeps all 
the working parts of the horn constantly lubricated, while 
wells for retaining and distributing the oil applied to horns 
with the conventional lubricating arrangement are more 
widely used and better shaped than was formerly the case. 


Electric Horns Are Improved 


A notable improvement in motor-driven types is the sim- 
plified construction adopted by the Sparton, manufactured 
by the Sparks-Withington Co., Jackson, Mich., the housing 
having been made a much better manufacturing proposition 
by replacing the curved exterior with a straight type, while 
the adjustment has been brought outside so that the pitch, 
etc., may be varied simply by turning a thumb nut. The 
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commutator is much more accessible for inspection and oiling 
than formerly. 

A number of new motor-driven horns have been placed on 
the market during the past year, a prominent example being 
the Stewart, made by the Stewart-Warner Speedometer 
Corp., Chicago, Ill. It is a horizontal type in which a toothed 
wheel on the end of the motor shaft impinges on the button 
on the diaphragm. Economy of current is one of the aims 
in its design as well as light weight and immunity from mo- 
tor trouble. The large mushroom buttons used with this horn 
may be operated by a push from any angle with the horn or 
elbow. 

The most recent additions to the line of the Lovell-McCon- 
nell Mfg. Co., Newark, N. J., are the U. H. Klaxon and U. H. 
Klaxet, the former having a straight-side projector and the 
latter a bell-type projector. Both use the horizontal motor 
construction in which the motor is set somewhat at an angle 
so that the toothed cam on the motor shaft strikes the dia- 
phragm button. These two new models are much lower in 
price than any previous Klaxon instruments of this charac- 
ter. The rest of the line, including the large type L, using a 
vertical motor, is continued without change in design. A fea- 
ture of the Klaxon horns for 1916 is that they are all to be 
finished in a new black enamel called Klaxon black, this step 
being a reflection of the tendency in car construction to use 
plain black finishes, doing away with finishes requiring care 
and polishing on the part of the car owner. 

Another concern of importance continuing a standard line 
of horizontal motor-driven horns is the Automobile Sup- 
ply Mfg. Co., Brooklyn, N. Y.—manufacturing the Newtone 
in both outside and underhood styles, as well as a magneto- 
driven vibrator horn for Fords and the Apollo vibrator type. 

In addition to four vibrator types, the Garford Mfg. Co., 
Elyria, Ohio, has produced the Rexo II, horizontal motor- 
driven type at a low price, its construction being a good il- 
lustration of the possibilities of simplified manufacturing 
processes, the electrical element being mounted on a one-piece 
stamping. A feature of this horn is the fact that there 
are no friction surfaces to lubricate or adjust. The only 
adjustment necessary is made once a season with a screw- 
driver to take up wear. 

Another horizontal motor-driven horn recently put on the 
market is the Eaco, produced by the E. A. Laboratories, Inc., 
Brooklyn, N. Y., which is made in two types, the conven- 
tional and underhood styles. In addition to the regular 
size a smaller size is made for small cars and has no pro- 
jector. 
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A horizontal motor design has been added by the Electric 
Spark Appliance Co., Brooklyn, N. Y., under the name of 
Olympic, being made in two styles for outside mounting and 
under the hood. The other types made by this company are 
vibrator designs in the same styles as the motor-driven. 

Two motor-driven horns and two vibrators are made under 
the name of Samson, by the American Electric Co., Chicago, 
Ill., both types following standard principles of construction. 

A new low-priced vibrator horn for the Ford flywheel cur- 
rent is the Heco, which is made by the Heinze Electric Co., 
Detroit, Mich. 

One of the makers who have aimed to produce a motor- 
driven signal that will not shock or disconcert pedestrians or 
drivers is the Holtzer-Cabot Electric Co., Brookline, Mass., 
and Chicago, Ill., which manufactures the Reacto hammer- 
blow type. This horn is adjusted by simply turning a screw 
to the left for a louder tone and to the right for a lower tone, 
it being arranged so that this screw cannot work loose. No 
tools are required to make the change. 


Hand Horns Simpler and Less Expensive 


Developments in hand horns have been chiefly in the way 
of lower prices made possible by increased production and 
simplified manufacturing processes and in stronger, better 
and simpler construction. Practically the same improve- 
ments which mark the Sparton motor-driven type have been 
embodied in the hand horns, made by this company, the hous- 
ing having been treated in exactly the same way to render 
it a better-appearing and more practical manufacturing 
proposition, while the exterior adjustment for pitch is also 
furnished. The horn operates through a nut on a vertical 
worm shaft which carries the toothed rotor against the dia- 
phragm button. 

An important event in the hand horn field, late in 1915, 
was the taking over of the sales of the Long horn by the 
Edward A. Cassidy Co., New York City, from the H. W. 
Johns-Manville Co., the latter concern intending to market a 
hand horn under its own name early in the spring. An un- 
derhood hand type has been added to the Long line, this 
corresponding to the standard construction except that the 
operating lever may be located on the side of the driver’s 
seat, on the dash or some other convenient place, whence it 
operates the horn by means of a cable. The Long construc- 
tion uses a rack and train of gears to actuate a weighted 
wheel having rollers radially disposed around its surface to 
engage the diaphragm button. 

The Stewart hand horn, which preceded that company’s 
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motor-driven type embodies standard principles of construc- 
tion, being of the rack-and-gear type. Besides its lower 
price for 1916, one of its distinctive features is the use of an 
oil-soaked felt pad which rubs against bearings and wheels 
continually, insuring constant lubrication, while another is 
the use of a double supporting bracket for the horn, which 
prevents it from getting loose and wobbly even under the 
most severe usage. 

As an indication of the thoughtfulness of the horn manu- 
facturer, the 45-deg. plunger used on the hand Garford is 
an interesting illustration, this construction permitting maxi- 
mum ease of operation inasmuch as the operating move- 
ment is a compromise between a vertical stroke and a hori- 
zontal push. Other features of this horn are: Only four 
points to oil once a season and three-point suspension mount- 
ing bracket insuring rigid attachment. The rotor is on the 
center line of the horn and the cam wheel is on the shaft be- 
tween two sets of bearings and acts direct on the diaphragm 
button. 


Many New Hand Horns 
Among the new hand horns on the market are: The two 


new Seiss instruments made by the Seiss Q 


Mfg. Co., Toledo, Ohio, which are of the | 


type operated by turning a crank in either 
direction, the drive being by a bevel pinion 
and bevel wheel. 

The Standard, made by the Standard 
Metal Mfg. Co., Newark, N. J., employs a 
vertical spiral shaft and a train of gears. 
The Eaco made by the E. A. Laboratories 
Co., Brooklyn, N. Y., in two sizes and em- 
ploys a rack and pinion mechanism, the 
rack being on the plunger and the pinion 
cut in the shaft. Samson-Lion and Samson- 
Tiger are made by the American Electric 
Co., Chicago, Ill., the Samson-Lion having 
a vertical plunger action and the Samson- 
Tiger being of the rotary type, operated 
by a twist of the wrist or elbow. The Won- 
dertone, made by the Motor Appurtenances 
Corp., New York City, has its rotor 
set at an angle to the diaphragm button 
instead of perpendicular to it. Thus, the 
ratchet handle is on the center line of the 
horn, making it suitable for cars with 
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Co., whose hand Klaxon is a vertical plunger instrument 
while the hand Klaxonet has a horizontal plunger operated 
from the rear; the Fitzgerald Mfg. Co., Torrington, Conn., 
producing the two Clero models, the long projector types 
being for use on any car while the short projector style is 
especially for small cars; the Nonpareil Horn Mfg. Co., New 
York City, which makes the Pilot in two styles with either 
horizontal or vertical rotary handle working in either direc- 
tion and also in an underhood type, operated through a 36-in. 
cable. This company also makes the Noxal ratchet prin- 
ciple hand horn. The Talking Horn Co., Middletown, N. Y., 
makes the Double-Warning, which is operated by pulling a 
strap, the signal being repeated when the strap is released. 
This horn may be mounted either close to the driver or at 
some distance where it may be operated by a leather cord. 


Combined Horn and Fan Styles 


There are two leading examples of the combined fan and 
horn type of construction, these being the Oakes Co., In- 
dianapolis, Ind., which manufactures the mechanically-con- 
trolled Beartone for Ford cars, and the Marvel Accessories 
Mfg. Co., Cleveland, Ohio, which makes the Marvel, using 
a diaphragm in the hub with a lever- 
operated vibrating. mechanism. 

Bulb horns combined with electric types 
are made, among others, by the Lovell- 
McConnell Mfg. Co., Newark, N. J., in 
Klaxon and Klaxonet styles, and the 
American Electric Co., Chicago, Ill., which 
makes the Samson. 


Exhaust-Operated Types 


There are a number of exhaust-operated 
horns on the market, some of the leading 
instruments of this type being: Gabriel, 
made by the Gabriel Horn Mfg. Co., 
Cleveland, Ohio; Aermore, Fulton Co., 
Milwaukee, Wis.; Gemco, Gemco Mfg. Co., 
Milwaukee, Wis.; Autochime, Gray-Haw- 
ley Mfg. Co., Detroit, Mich.; Nightingale, 
Riley-Klotz Mfg. Co., Newark, N. J.; and 
Barco Chime, Barco Brass & Joint Co., 
Chicago, Ill., and Princton combination 
horn and cutout, S. B. R. Specialty Co., 
East Orange, N. J. 


The Oakes Beartone is a mechanical 
horn operated directly from the fan Two Bell Signals 


either right or left steer, the ratchet ang controlled by a button 


driving the rotor shaft direct. With this 

horn it is possible to give either long or short blasts; the A-K, 
made by the Angsten-Koch Co., Chicago, IIl., in two lengths 
of projectors. This is a plunger-operated type; the A. W. T., 
made by the American Watch Tool Co., Waltham, Mass., in 
which solidity of mounting is obtained by curving the horn 
body downward so that the supporting feet are short and 
strong. This allows the operating knob to be placed at a con- 
vienient angle for either the hand or foot. The striker may be 
easily adjusted by unscrewing the horn bell. Another feature 
is the fact that the bell and the operating knob may be com- 
bined to form an emergency drinking cup or receptacle for 
putting water in the radiator. The Handphone, which is a 
product of the Automobile Supply Mfg. Co., Brooklyn, N. Y., 
operates on the plunger principle; the Heco, which is manu- 
factured by the Heinze Electric Co., Detroit, Mich., employs 
a spirally-cut plunger. This company also makes a horn 
under the same name especially for trucks which produces a 
long, rolling note. The Evergood, made by the Emil Gross- 
man Mfg. Co., Brooklyn, N. Y., is another horn built 
specially for truck use, operating by a vertical plunger. 


An Underhood Hand Horn 


Some of the leading manufacturers of hand horns who con- 
tinue their standard models are: Lovell-McConnell Mfg. 





Two of the leading bell type warning 
signals on the market are the Liberty Bell, made by the 
Liberty Bell Co., Cleveland, Ohio, and the Trinity Bell, 
Trinity Bell Electrical Mfg. Co., Chicago, Ill. These signals 
are rigidly mounted bells having electrically-actuated clap- 
pers, and embody other features such as a small red light, 
which is switched on while the signal is operated, semaphore 
direction signals, emblems, etc. 


Cow Driver Secures Judgment of $150 Against 
Motorists 


Judgment was recently rendered against a motorist for 
$150 in Alabama. A woman who had been run down and 
injured while driving a cow and a calf along the highway 
sued a motorist for her injuries. The court held that as 
she was giving her entire attention to the animals she was 
driving, and did not notice the automobile approaching from 
the rear, she should be given judgment, as travelers on a 
public highway owe a duty to others traveling on the high- 
way, which duty requires them to so reasonably conduct 
themselves in the use of the highway that they will not 
injure other people on the highway.—Dozier vs. Woods, 67 
South (Alabama) 283. 
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Many Types of Spark Plug 


Spark Plugs Have Reached a Stage of Marvelous Reliability, Insulators 
Are Improved and Life Increased 


T is difficult for a layman to tell the difference between 
one spark plug and another. For each a special claim 
is made, some are designed to work particularly well 

in certain sorts of motor, as instance the long patterns which 
are made for Ford cars. Others have their chief feature in 
some device intended to prevent short-circuiting by reason 
of oil accumulation, but there are two main things the maker 
of a spark plug strives for. Of these the first is the evolution 
of means to hold the insulator absolutely tight in the shell 
so that neither when new nor when old will there be any leak 
through the packing, and the second is to find an insulator 
which will withstand the high temperature of the modern 
type of high-speed engine without injury. There may be 
added the necessity for sparking points which will not burn 
away quickly and the desirability for so shaping the insulator 
that its exposed end shall be as difficult as possible to clog 
with oil or carbon. 


Insulating Materials Improved 


Insulating materials such as are now used have taken 
years to discover, and every year almost, they are improved. 
Porcelain insulators are no ordinary china factory produc- 
tion, they need to be made of special clays and by special 
processes. Thousands upon thousands of plug porcelains 
used to be imported from Europe, prior to July, 1914, and 
the American market has had to turn around and find home 
sources of supply. It has done so successfully and to-day the 
American plugs, better than ever before, are all-American. 


High Motor Speeds Make Trouble 


Also, increasing motor speeds spell increased average tem- 
perature in the cylinder; the plug points and insulator have 
less time to cool off between each explosion, and this has 
made the conditions of plug operation more arduous. Better 
insulators, tighter packing and larger electrodes have been 
made necessary. All these troubles have been tackled by the 
manufacturers, have been overcome and done away with, but 
it has needed much difficult work to bring this about. 

It is possible to take the drawings of a motor and to deduce 
with reasonable accuracy what the performance ought to be. 
It is not possible to do the same by a spark plug, the differ- 
ences between one and another are too small on the surface. 
Inspection does not show how well the packing is done, how 
impervious to moisture is the porcelain, how high may be the 
resisting power of the points to burning. 


All Plugs Good Value 


Plugs may be bought in two ways, on price and on recom- 
mendation. It does not always follow that a particular motor 
will perform any better with expensive plugs than with cheap 
ones, but a fairly general rule is that really cheap plugs will 
not give good service in a high-speed engine. In an old mo- 
tor the expensive plugs may give longer life, but often the 
cheap ones perform equally as well, and susceptibility to oil 
has often more to do with design than with material and 
workmanship in the plug. The high-priced plug is like the 
high-priced car, it is just as well worth its price as the 
cheaper type, but the latter is capable of giving excellent 
satisfaction and of returning an equally full value for the 
money expended. 


Mention has been made of porcelain as an insulator, but 
this is far from being the only material used, or even the 
predominant material. 
sulated plugs and many with insulators of natural or arti- 
ficial stone. The latter might reasonably be classed as a 
variety of porcelain so, if a division is desired, it might be 
made by calling porcelain and stone insulated plugs the solid 
insulator type and so contrasting them with the mica pat- 
tern, for mica is obtained in thin sheets and has to be made 
into insulators by the compression of many small pieces 
threaded upon a core. The customary method is to punch 
minute washers from the sheet, to thread them upon the cen- 
tral electrode and clamp the lot together with a nut, a process 
of heavy compression preceding the final assembly 


Mica and Porcelain Equivalent 


It is only possible to generalize in a very broad way, but 
the most obvious point in favor of mica is that a plug which 
uses it is less liable to accidental injury, since it cannot very 
well be chipped or broken by a blow. The stone or porcelain 
insulator is a little easier to make waterproof and is a simpler 
manufacturing proposition, once the plant for making the 
porcelain itself is got in proper shape. There is much argu- 
ment as to the effect of heat on the two insulating materials 
and it is worthy of note that racing car drivers are not yet 
agreed, nor has it ever been settled that either one or the 
other was always the better for aeroplane motors; and the 
aeroplane engine provides about as hard a test for plug 
qualities as can be found. 


Many Styles of Gap 


Another thing which has been productive of much discus- 
sion is the relative value of single point electrodes giving but 
one path for the spark, and multi-point constructions provid- 
ing two paths or more. There are more single point plugs in 
use but this does not necessarily prove anything. The single 
point pattern is easy to clean and is easy to adjust always, 
and the same applies to many multi-point designs, though not 
to all. The argument for the multi-point is that when the 
spark has burned away the two points that are closest to- 
gether it can go to the next pair and so, by distributing the 
wear, the time for setting the points will be postponed, but 
this can be done with single points by increasing their size. 


Avoiding Shorts 


To prevent shorting it is now an almost universal practice 
to keep the lower end of the insulator well within the shell 
of the plug and to give it a wide contact with the shell so 
that it has opportunity to part with its heat, for the cooler 
it is kept the slower will carbon deposit upon it. This year 
it is noticeable that insulators are larger and have a greater 
area than formerly, this being testimony to the harder 
conditions under which they are now asked to work. 

One of the surprises of the year has been the way in 
which racing cars managed to overcome plug trouble which, 
early in the season, was their most serious difficulty. This 
was done partly by alterations in the motors, but the credit 
belongs entirely to the spark plug manufacturers, for so 
speedily tracing the trouble to its source and finding the 
remedies. 


In addition there are many mica in- 
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Spark plugs can be divided into two simple classes by grouping those with single point spark gaps and those in 
which the spark has a choice of route. The sixteen plugs illustrated on the upper half of this page show many 
different ways of providing more than one spark gap. The sixteen in the lower half of the page are all of the single 
gap type. Observe the great variation in the shape of the insulator. 
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the Suspension 


There Are Very Many Devices Intended to Assist the Action of the Springs and 
so Give Greater Comfort in Riding. Wide Variations in Price 
and Complexity Are to Be Observed 


HE term “shock absorber” is commonly used to describe 
two fundamentally different types of mechanism. The 
function of a car spring is to give under sudden 

shocks, and the reason coil springs are not used is that they 
would give too readily and rebound too vigorously. The leaf 
spring acts more slowly, because of the friction between the 
leaves which damps the action, and the true shock absorber 
is a frictional attachment which, when placed between the 
frame and axle of a car, will add to the amount of friction 
inherent in the leaf spring. 

Now, a leaf spring with or without a shock absorber has 
a natural sluggishness which is deliberately sought and is 
necessary, but this sometimes is not entirely an advantage. 
Short, sharp shocks are possible which come too quickly and 
are over too soon for the leaf spring to begin to operate, for 
such shocks as these we need a greater flexibility. 


Supplementary Spring’s Purpose 


To meet this condition there was created the supplementary 
spring idea which adds a flexible spring of small amplitude 
to the end of the leaf spring. Usually a coil spring is em- 
ployed which, having no lag in action responds instantly to 
a shock of any size, cares wholly for a small shock and eases 
the beginning and end of a large shock which is heavy 
enough to disturb the leaf spring. 

There is no reason whatever why a car should not have 
both shock absorbers and supplementary springs fitted to it, 
for the functions of each are different, and there have been a 
few devices designed which combined both principles. 


Two Types of Shock Absorbers 


Shock absorbers divide into two types also, for some are 
intended to offer frictional resistance to both the compres- 
sion and the rebound of the leaf spring, while others are so 
designed that they move without friction on the compression 
and only exert restraining force on the rebound. 

It cannot be too clearly understood that the use of aids to 
spring action, whether shock absorbers or supplementary 
springs, is no reflection upon the original leaf spring. The 
leaf spring is essentially a compromise affair. Considering its 
simplicity it is wonderful that it acts as well as it does. Al- 
most any spring is the better for a shock absorber, as it 
helps it to resist the abnormally large shocks, and it would be 
wrong to design a leaf spring solely for big blows to the 
neglect of the little ones. 

Similarly, the supplementary spring has its place at the 
other end of the scale; it cares for shocks too small to affect 
the leaf spring, so small that a leaf spring could scarcely be 
designed to absorb them. One might almost regard the ef- 
fect of the supplementary spring as similar to that of 
doubling the tire section or of lowering the pressure in the 
tire. 

In the design of shock absorbers the ideal is to provide 
an easily adjustable amount of friction and frictional sur- 
faces which will be lasting. Also easy attachment is a thing 
that has had to be studied, and provision made to prevent 
rattle developing after long use. Each maker has worked 
out the problem in a different way and all sorts of different 


ways have been adopted for creating the friction desired. In 
some instances we see the simple case of two plates or disks 
gripped together, a sort of diminutive disk clutch. In others 
the friction of an expanding piston inside a cylinder is used. 
Others again have a liquid inside which is forced to pass 
through a small hole. 


Different Systems Similar Effects 


Each design has its special claims, but there is no reason 
why they should not all prove equally effective if the me- 
chanical excellence is equal and the proportions are equally 
well chosen. Design and workmanship count about equally, 
and there are plenty of shock absorbers having’ both these 
qualities highly developed. 

Supplementary springs also vary a great deal. We are 
limited in the range of action that can be allowed by the dis- 
tance between the frame of the car and the axle, so the travel 
of a supplementary spring cannot be very great in any case, 
but having this limitation we can use springs of many types. 
Some devices are single coil springs, others are duplex, 
others again use a strong coil spring with a short range and 
add multiplying levers to increase its amplitude. Some 
others do not use coil springs of the conventional type, but 
employ volute springs, or single leaf springs in a flat coil 
like a clock spring. 


Springs Need Protection 


Here again, just as with the frictional spring dampers, 
the variations in design represent different ways of work- 
ing out an engineering problem. First, the spring must be 
properly proportioned to the work it has to do, to the weight 
of the car and the amplitude of travel. Then any slides or 
pivots used must be protected against dirt and grit which 
would cause wear and perhaps squeaking. Lubrication is a 
little problem by itself, and many ingenious schemes have 
been evolved to care for it with a maximum of effectiveness 
and minimum of trouble. 


Air Springs Separate Class 


There remains the air spring which is an attempt to com- 
bine the functions of damper and supplementary spring as 
well. It is possible to design an air spring which will have 
all the elasticity of compressed air for absorbing small 
shocks, and will care for shocks also by the bringing into 
action of an automatic damping device which puts in fric- 
tional resistance in proportion as the violence of the shock 
increases. Such suspensions have been designed entirely to 
replace leaf springs, but they have the drawback of being 
rather clumsy and difficult to work in with an automobile 
chassis of conventional design. 

The air spring can be adapted as a supplementary spring 
simply, and there are sundry devices of this nature, and it 
can be also made in such a way that when attached to a leaf 
spring it is supplementary and shock absorbing also. Prob- 
ably cost has stood mostly in the way of a much wider use 
of this variety of attachment, and the air spring may yet 
have a future before it. To use it most effectively means 
designing the chassis to suit it. 
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Hartford, Connecticut, Friction and Houdille are frictional 
shock-absorbers proper. The Gabriel snubber acts only on 
the rebound, and the Landis a liquid friction device. The 
Westinghouse and Flentjes are pneumatic suspensions. The 
remainder illustrate different sorts and applications of sup- 


plementary springs. 
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Fundamentals of Electric Equipment 


Functions of Various Parts and Sundry Quesitons of 


S to generator size, if a certain out- 
A put is wanted at a speed of say 
1000 r.p.m. and under other cir- 
cumstances the same output were to be 
required at a speed of 500 r.p.m., the 
slower-running generator would have to 
be substantially twice as large as the 
faster-running machine. Conversely, the 
higher the speed at which the generator 
may run when it must furnish a certain 
current, the smaller and cheaper the ma- 
chine can be. Roughly speaking, the bulk 
and cost of a generator come down in 
proportion to the rise in speed at which 
it is considered necessary for the gen- 
erator to:furnish any given output. This 
speed is usually found to be that which 
can be counted on in the hands of a typ- 
ical driver who is occupied in business 
pursuits during the day and has time to 
drive the car only in the evening. Under 
these conditions no daylight charging can 
be’ counted on. For all stops during 
which the generator is idle and the lamps 
are turned on, full compensation must be 
provided. For all of the minutes during 
which the car is run at a speed when the 
generator output is less than the current 
consumption, this deficiency must be 
made up. Therefore, in order to keep the 
battery from becoming depleted, the av- 
erage current supply of the generator 
must at least equal the average consump- 
tion; as a matter of fact it must exceed 
the consumption, because it can be taken 
roughly that in order to keep a battery 
full, the input to the battery must be 25 
per cent higher than the output from it. 
In considering this question we not only 
have to deal with the current consump- 
tion during the periods when lights are 
left burning, but to take into account 
the current consumption from starting, 
as well as the “phantom” load of leav- 
ing the car standing idle. During 
such periods there is a loss of charge 
in the battery which has to be com- 
pensated for exactly the same as if 
current were taken out of it. From these 
considerations the following reasoning 
may be taken. A car driven at night can 
be counted on to average not over 14 
m.p.h. Often this average is taken at 
12 m.p.h. If the figure that we consider 
is 14, then we assume that the current 
generated during the time when the 


Design Discussed 


By Joseph Bijur 


(Concluded from page 90) 


speed exceeds 14 m.p.h. will compensate 
for the battery drain of standing, start- 
ing and battery loss during periods of 
no car operation. If the lamp load is 
assumed to be 8 amp., and the generator 
current is assumed to be 10 amp. at 14 
m.p.h., then for this average speed the 
generator is supplying 2 amp. more than 
the current consumed, which excess can 
be used to compensate for the battery 
losses above referred to. 

If the regulation is such that the cur- 
rent does not ever rise above 10 amp., 
this amount would be insufficient for a 
lamp load of 8 amp. and a higher cur- 
rent value would be necessary—some- 
thing like 14 or 16 amp. constant would 
be nearer right. This current, however, 
might greatly overcharge the battery on 
a car usually operated in daylight hours. 
Assuming that the regulator is such that 
for speeds above 14 m.p.h. a higher cur- 
rent will be generated, the value of 10 
amp. at 14 m.p.h. would probably suffice 
In either event, we see that one of the 
most critical factors in the adequacy of 
the generator for its work is its capa- 
bility to deliver a current in excess of the 
lamp current at the slow average of 
night driving. In the example just con- 
sidered it was essential that the gener- 
ator should deliver 10 amp. at 14 m.p.h., 
and assuming that the generator and en- 
gine are so arranged that on high gear 
the generator makes 70 revolutions for 
each mile per hour of car speed, then it 
was essential that the generator should 
deliver 10 amp. at a generator speed of 
14 times 70, or 980 revolutions. This is 
substantially the determining factor in 
the generator size. If it were adequate to 
have the generator deliver only 6 amp. 
at 980 revolutions, or if it were satis- 
factory to have it deliver 10 amp. at 1200 
revolutions, such machines could be made 
smaller than the one first cited. 


Cut-In Speed Not Important 


From a consideration of the foregoing 
it will be evident that the speed at which 
the generator is connected to the battery 
and begins to deliver some current, is of 
relatively small importance. This speed 
is popularly known as the cut-in speed 
and refers to the point at which gener- 
ator charge begins. To understand this 


better, considering the case first cited, 
and assuming the generator cut-in point 
to be at 9 m.p.h., the generator current 
output will be about as follows: 
miles per hour 0 
) miles per hour 2 amperes 

miles per hour 4 amperes 
2 miles per hour 6 amperes 
3 miles per hour & amperes 
miles per hour 10 amperes 


Othe oS 


1 
1 
1 
1 
1 

When driving at 13 m.p.h., the gener- 
ator output only equals the lamp load and 
no surplus remains to take care of the 
other battery losses. At speeds below 
this, the generator output is deficient by 
greater and greater amounts. It can 
now be seen that whether this cut-in 
takes place at 10 m.p.h. or at 4 m.p.h., no 
assurance can be derived from it that the 
generator supply will be equal to the de- 
mand. It is only the speed at which the 
generator supply exceeds the load by the 
desired amount, that is the determining 
factor in considering whether or not the 
generator will keep the battery full. 

In connection with low cut-in speed, at 
the point of cut-in, armature reaction has 
not yet come into play, since the arm 
ature only begins to deliver current from 
here on, and the current is zero or nearly 
zero. The cut-in point is often deter 
mined as the speed at which the gener 
ator gives a voltage equal to that of a 
fully charged battery, or about 7 volts. 
At this point the resistance of the arma- 
ture does not come into play, because 
no current is being carried, and therefore 
no resistance drop takes place. We can 
then in a generator get a low cut-in point 
by disregarding armature reaction and 
armature resistance and simply wind 
the generator armature with many 
turns of fine wire. Such an armature 
generates the requisite of 7 volts at a 
low speed and furnishes the low cut-in 
which has often been desired. The high 
resistance and high reaction of such an 
armature operate against its promptly 
delivering more current with slight in- 
crease in speed, since as soon as the cur- 
rent becomes nearly equal to the lamp 
load, a large armature loss from these 
two factors results, and the machine, 
which has been built particularly to give 
a low cut-in point has to have its speed 
raised inordinately in order to furnish 
the critical current at the minimum 
speed. 
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Factors that affect the minimum size 
of generator are the permissible heating 
and the permissible sparking at the 
brushes. The heating is proportional to 
the resistance and to the square of the 
current. Therefore, for larger currents 
we have to wind armatures with larger 
wire and if the number of turns is still 
the same as it is if the speed remains the 
same, then armatures that provide room 
for this larger wire, and consequently the 
whole machine, must be larger. As to 
the sparking at the brushes, this may be 
a determinating factor, but usually is 
not when the design of the machine is 
along the lines of low armature reaction 
without reference to early cut-in speed. 

Passing now to the subject of starting 
motors, we utilize the tendency of a con- 
ductor lying in a magnetic field to move 
at right angles to its length when it is 
traversed by electric current. This force 
is proportional to the strength of the 
magnetic flux and to the value of the 
current. The characteristics required of 
starting motors are well met by making 
them series motors in which the entire 
current passes around and magnetizes 
the field before entering the armature. 
In such motors, if the iron did not be- 
come saturated with magnetic lines, the 
pull would increase proportionally to the 
magnetizing current and therefore to the 
flux, while the pull due to increased cur- 
rent in the conductor would increase due 
to this current alone, so that the result- 
ant of increase both in flux and in cur- 
rent would produce a pull increasing as 
the square of the current. However, we 
have to deal with iron in which the mag- 
netic flux does not increase proportionally 
to the current, on account of the iron be- 
coming saturated, so that the pull of 
starting motors varies more nearly in 
direct proportion to the current over a 
large part of their useful range. 
Starting Motors 

In general, for any given amount of 
horsepower required, the size of a motor 
diminishes as the permissible speed goes 
up, but at the same time many losses 
arise with speed, such for example as the 
loss due to friction of the brushes on the 
commutator, and the loss from the re- 
versal of magnetism or hysteresis in the 
armature, and other losses due to stray 
or eddy currents in the armature con- 
ductors and in the faces of the magnetic 
poles. Where the work is large, it is 
often desirable to take advantage of the 
possibility of high speed by using a mo- 
tor which, instead of acting on the fly- 
wheel direct, is geared-up so that the 
ratio between motor and engine shaft 
approximates 30 to 1, or even higher. 
However, where the engine is small and 
the work to be done less, the cost and ex- 
tra parts of gearing are not warranted 
in view of the smaller and smaller sav- 
ing to be made in the motor as its size 
goes down, and in view of relatively large 
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losses in gearing and bearings, so that it 
has come about that geared-up motors 
are used to crank the larger engines, 
whereas for small engines, or for those 
for which less cranking ability is re- 
quired, direct-acting motors are employed 
working with ratios in the neighborhood 
of 10 or 12 to 1. For such motors, it is 
desirable to have the ratio as high as 
possible in order to utilize the benefit 
of higher motor speed and so diminish 
motor size and cost, for which reason it 
is better to be able to use a ratio of 12 to 
1 than one of 9 to 1; a motor employing 
the higher ratio would be about three- 
quarters as large as a motor employing 
the lower ratio. 

The power required to crank an engine 
depends greatly on the temperature since 
as the temperature falls, the viscosity of 
the oil increases, offering much greater 
resistance to turning. Under the con- 
ditions that prevail at present, the prime 
requirements seem to be that the motor 
should be able to break the engine loose 
at whatever temperature is fixed upon as 
being reasonably low and that at this 
temperature it should be able to crank 
the engine fast enough to make ignition 
readily take place. Experience has 
shown that starting is not obtained as 
easily when the engine is turning over 
only say 12 r.p.m. as when it is being 
cranked at 60 r.p.m. This is for a va- 
riety of reasons, including the difficulty 
of drawing in the proper mixture at very 
low speeds and the excessive dissipation 
of the heat of compression at low speeds. 
Therefore the starting motor has to be 
proportioned with these conditions in 
mind. 

If it is feasible to ascertain the torque 
on the crankshaft required to break the 
the engine loose, and if the torque re- 
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quired to keep it turning at a given 
temperature is also known, and if the 
ratio between motor and crankshaft is 
fixed, the adequacy of a motor can be 
determined. In fact, the relative per- 
formance of motors can be considered 
best by assuming that the torque required 
is the same and considering the other 
conditions which prevail at various 
values of torque. In most cases the 
torque is fixed by the engine and the 
possible gear ratio, and it is frequently 
known exactly or from comparison with 
other engines; in which case, if the mo- 
tors can be compared on the basis of 
torque, the performance of motors in con- 
nection with the engine can ‘be closely 
predicted, and the relative qualities of 
motors more easily determined. 


Characteristics of Starting Motor 


A convenient chart for comparing mo- 
tor action is shown in Fig. 1, which has 
the results from a certain motor plotted 
on it. On this chart the abscissae are 
the values of torque in pounds-feet and 
the ordinates the revolutions per minute 
of the electric motor. On the same chart 
other ordinates are laid out. The column 
on the left immediately next to the 
column of speed relates to brake-horse- 
power. The next column relates to volts 
measured at the motor terminals. The 
next column refers to the electrical effi- 
ciency of the motor when converting elec- 
trical into mechanical power. The right- 
hand column relates to amperes. To 
further explain this chart, the speed of 
this particular motor when it had a pull 
or torque of 2 lb.-ft. was 1600 revolutions 
and with double the torque, or 4 lb.-ft., 
the speed dropped to 1140 revolutions. At 
6 lb.-ft., the speed was 910 revolutions 
and at 16 lb.-ft., dropped to 260. 
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The value of the volts at the motor 
terminals and the other data correspond- 
ing to these torques are shown by the 
remaining curves. Thus, for the torque 
of 8 lb.-ft., where the speed is 740 revo- 
lutions, the amperes, by referring to the 
proper column, are 280, the horsepower 
is 1.13, the efficiency 57 per cent and the 
volts at the motor terminals when this 
torque reading was obtained, were 5.15. 
In connectiory with this latter, it has been 
found useful to approximate in these 
tests the voltage at the motor terminals 
which prevails on automobiles under 
service conditions. There will, of course, 
be some difference according to conditions 
of tests, but a comparison between motors 
can be made if these conditions are as- 
sumed at approximately sensible values. 

The motors are tested with the voltage 
at the terminals regulated to lower and 
lower values as the current rises. The 
following table will serve to indicate the 
voltage that can often be expected at the 
motor with various values of current 
flowing into it. The reason for the in- 
creasing drop with rising current has 
been referred to in considering the stor- 
age battery, and to the battery drop there 
must be added the increasing voltage 
loss in the leads and connections between 
battery and motor. 

Volts Assumed 


to be Maintained 


mora Motor at Motor Terminals 


6 
100 5.7 
150 5.6 
200 5.4 
300 5.1 
400 4.8 
500 4.4 
600 4.0 
700 3.5 


Similarly, the performance of another 
direct-acting motor of smaller size is 
shown in Fig. 2. Considering the larger 
motor, as shown in Fig. 1, the highest 
torque obtainable is 21.8 lb.-ft. with 630 
amp., which flow as a result of 3.6 volts 
across the motor terminals. In other 
words, the locked torque is 21.8 lb.-ft. 
Assuming a gear ratio of 12 to 1, this 
corresponds to a torque of 262 lb.-ft. on 
the crankshaft to break it loose. If we 
assume that around 60 revolutions is the 
lowest point at which starting will take 
place readily, then on the curve we look 
for about 720 revolutions of motor speed 
and find that the motor speed drops to 
740 when the torque rises to 8 lb.-ft. In 
other words, this motor will develop 96 
lb.-ft. at the crankshaft before the en- 
sine revolutions drop below 62. 


Cranking Torque and Speed 


The torque needed to crank in cold 
weather may often be taken as about 
three times the torque required under 
ordinary conditions (around 70 deg. 
Fahr.), and if it is desired to provide 


for extreme cold, an assumption that. 


the torque will be four times as great 
is usually not far from correct. Making 
this latter assumption, if the torque for 
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the slower cranking was 8 lb.-ft., then 
the normal torque would be 2 lb.-ft., 
corresponding to a motor speed of 1610, 
or with a ratio of 12 to 1, about 134 
crankshaft revolutions. 


Putting the matter in a different order, - 


we find that this motor when geared 12 
to 1 would perform about as follows: 
Applying 24 lb.-ft. on the crankshaft it 
will spin the engine at the rate of 134 
revolutions with a current of 108 amp., 
if the volts across the motor terminals 
are 5.7. At four times this torque, de- 
veloping 96 lb.-ft. on the crankshaft, it 
will crank the engine 61% revolutions, 
taking 280 amp., if the volts at the motor 
are 5.15; and before it can be stalled, it 
will apply 262 lb.-ft. on the crankshaft 
to break loose a cold engine. 


Torque and Current 


To grasp readily the difference be- 
tween a large and a small motor, or 
rather to see readily what sacrifices are 
made as the motor is made smaller and 
cheaper, we will assume that the smaller 
motor is applied instead of the larger 
one, all other things being left the same. 
The gear ratio, which we would like to 
have increased above 12 to 1, cannot be 
increased by merely making the motor 
smaller, since the gear ratio is usually 
dependent on the size of the flywheel 
gear compared to the motor pinion and 
is not affected by the motor size. Exam- 
ining the curves of the small motor (Fig. 


. 2) and taking the same values of torque, 


we find that it will develop 24 lb.-ft. on 
the crankshaft with a cranking speed of 
1880 + 12 = 157, using 160 amp., if a 
voltage of 5.6 is maintained at the motor 
terminals. For a crankshaft torque over 
96 lb.-ft. it is entirely inadequate, and 
assuming the curve of revolutions to be 
prolonged, it would crank with a speed 
of about 324 + 12 = 27 engine revolu- 
tions, with a current of 435 amp., if 4.6 
volts were maintained at the motor ter- 
minals. Before the engine stalls, it will 
develop on the crankshaft 11.6 x 12, or 
about 140 lb.-ft. to break the engine loose. 

We see from this comparison that the 
little motor would actually crank the 
free-running engine in a moderate tem- 
perature, when the torque was 24 lb.-ft., 
faster than the large motor, but this is 
now shown to be no indication whatso- 
ever of what the cranking will be in cool- 
er weather. In order to do the cranking 
under easy conditions, the small motor 
uses considerably more current than the 
large motor. The small motor perform- 
ance falls away down as the load rises; 
the motor is incapable of exerting any- 
where near the breaking loose effort af- 
forded by the larger motor. 

A further comparison between large 
and small motors can be made as in Fig. 
3, where I have superimposed the curves 
showing revolutions, amperes and horse- 
power, but omitted the curves of effi- 
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ciency and voltage to avoid confusion. 
On Fig. 3 the curve for the large motor 
is shown in full lines and the curve for 
the small motor in dotted lines. One of 
the first things we notice is that for all 
torques the current used by the small mo- 
tor is greater than the current used by 
the large motor. Another point is that 
the locked or stalled torque of the large 
motor is about twice that of the smal] 
motor. Looking at the horsepower curve 
we see that the small motor exerts its 
greatest horsepower when its torque is 
about 5 lb.-ft.; whereas the large motor 
exerts the maximum horsepower at 
nearly twice this torque, or 10 lb.-ft. As 
far as speed is concerned, cranking by 
the small motor is faster than that by 
the large motor when the torque is less 
than 4% lb.-ft., or 54 lb.-ft. on the crank- 
shaft, but for torque beyond this, the 
large motor is far superior, and if the 
critical speed of cranking is taken at 50 
revolutions, which is a commonly used 
value, the small motor will sustain this 
speed so long as the cranking effort does 
not exceed 64% > 12, or 78 Ib.-ft.; 
whereas the larger motor will crank 
faster than 50 r.p.m. until the cranking 
effort has risen to 10 X 12, or 120 lb.-ft. 

In connection with these curves, it may 
be noted that in most cases, until the size 
of the motor is forced down to the small- 
est possible, the locked torque is usually 
not the limiting factor, if the condition 
for cranking a cold motor at adequate 
speed has been met; that is to say, any 
motor which will crank fast enough with 
a reasonable current consumption under 
cold weather conditions, usually has suf- 
ficient locked torque to break the gas en- 
gine loose. Of course this is only a gen- 
eralization and does not always apply. 
In practice, it has been the speed of 
cranking in cold weather that has limited 
the size of the motor in most cases, rather 
than the ability to break loose. 


Determining Motor Size 


With curves plotted in this manner, it 
is a comparatively short undertaking to 
determine the smallest motor that will 
meet any conditions laid down, as a 
cranking test can be made on the engine 
with any motor, although preferably 
with one about the size likely to be used. 
From this test the cranking torque of the 
gas engine is determined and the prob- 
able cold weather torque anticipated, and 
from these data a motor of the minimum 
size can be selected or designed with 
tolerable accuracy. 


Single-Unit and Two-Unit Systems 


If the operation of the two-unit sys- 
tem is clear, the functioning of a single- 
unit system will be understood more 
easily. I am referring now only to the 
simplest of the single-unit systems, in 
which we have a motor-generator directly - 
connected to the crankshaft with a ratio 
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of about 3 to 1, usually through a silent 
chain. Not only is the motor-gener- 
ator driven at about twice the speed at 
which an ordinary generator would be 
used, but it is a large machine whose 
armature has larger inertia and whose 
drive is subjected to considerable strains 
in cranking which do not occur when the 
drive is to a generator alone. The reason 
for the high ratio is that a machine of 
this kind needs, as a motor, as high a 
ratio as it is feasible to obtain. We have 
already seen in the consideration of the 
two-unit systems that the generator is 
suitably driven from many engines when 
its speed is 1% times crankshaft speed, 
whereas the motor is well geared when 
its ratio is about 12 to 1. It is, therefore, 
obvious that in the motor-generator we 
tend to gear it higher than the generator, 
which accounts for the fact that it should 
run at about three times crankshaft 
speed. 

It is characteristic of single-unit sys- 
tems that for cranking they usually de- 
velop a lower locked torque on the crank- 
shaft as compared with the same weight 
of apparatus arranged in the two-unit 
system. For equal weights, the single- 
unit system while somewhat deficient in 
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the locked torque, is also somewhat lack- 
ing in ability to crank a cold motor 
around 60 revolutions, but the difference 
between the single-unit and two-unit sys- 
tems is not as great as generally sup- 
posed. 

It is characteristic of the single-unit 
system, operating with constant engine 
ratio and with only one armature wind- 
ing, that it is most efficiently operated at 
12 volts; whereas the two-unit system 
is perfectly satisfactory at 6 volts. A 
large part of this difference is due to the 
characteristics of the brushes required 
for good operation as a generator, which 
must also serve as motor brushes when 
the machine is cranking; whereas with 
the two-unit system the motor can be de- 
signed without any reference to the gen- 
erator, and thus adequate provision made 
to keep the losses small on a 6-volt 
system. 

In discussing Mr. Bijur’s paper several 
of the members commented on the fact 
that the voltage regulation should be suf- 
ficient. It was pointed out that a light- 
ing concern would be put out of business 
by the public service commission if a 
variation in voltage amounted to 5 per 
cent. Good results, it was said, cannot 
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be expected without constant voltage. It 
is a difficult matter to exactly regulate 
voltage, but this regulation should be 
attained if possible. 

H. W. Slawson asked what would hap- 
pen to the battery due to a continuous 
overcharge. To this L. B. Brown replied 
that while he could not give any exact 
information he thought that it would be 
possible to get it from the Delco men who 
had abandoned the ampere hour meter 
and could probably tell why. Mr. Ketter- 
ing of the Delco company said that while 
the ampere hour meter was good in its 
way and did the work he knew of one in- 
stance in which the engineer had cut off 
its hands. He further stated that if it 
were not for the different kinds of driv- 
ers the entire work of design would be 
easy. 

A. D. Libby made a plea for smaller 
units. During the past year the elec- 
trical equipment on our cars has been 
becoming larger. Mr. Libby said that he 
had made some tests in which he had 
reduced the lamp load from 7 amp. to 3 
and secured twice as much illumination. 
The loads can be reduced, he said, and 
therefore the cost merely by efficient 
design, proper focusing, etc. 


Safety Control for Electric Vehicles 


AFETY is sometimes better secured by engineering than 








by legislation. By a simple change in the control mech- 
anism of all its electric trucks, the department of welfare 
and safety of the Eastman Kodak Co., Rochester, N. Y., 
has effected an infallible safeguard against the cause of 
many serious accidents. 

The illustrations show one of the devices mounted in a 
box similar to a driver’s seat in the rough. The driver sits 
at the left side of the box, operating the control lever with 
his left hand. The rheostat selector shaft, to which the 
controller lever is attached, also carries a sector which pre- 
vents the operator from engaging the switch except when the 
selector is at the neutral point. A lever has been attached 
to the main switch from which the handle has been removed 


and this lever has a pawl while there is a slot in the sector 
through which the pawl on the lever actuating the switch 
must pass in order to close the switch. The sector is so 
located that when the switch is closed, the rheostat selectors 
are all at the neutral point. As the pawl is held forward 
by a pressure spring, the switch lever can disengage the 
switch at any position of the selector. 

Starting with the controller lever at neutral and the 
switch open, as in Fig. 1, the switch may be closed, as in 
Fig. 2, the pawl slipping through the slot in the sector, and 
passing clear through so that the controller may be moved 
to any desired notch. If the switch be opened, say in one 
of the reverse notches, as in Fig. 3, it cannot again be closed 
until the controller lever has been moved to neutral position. 
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Fitting Flanders Camshaft Bearings 


Editor THE AUTOMOBILE:—The following questions are 
relative to a Flanders 20 model 1912, motor 35% by 3%, 
L-head centrifugal water pump. 

1—Can aluminum alloy pistons be used to advantage on 
this car? If so, what clearance should they have? 

2—Would you advise using the hour-glass type or the 
wiper-ring type as used on the King? This car uses four 
rings, one of which is a wiper, the oil system being the 
vacuum splash. Would you use the same number of rings as 
on the cast iron piston? 

3—Will the additional clearance for alloy pistons cause 
much oil pumping, at low speeds, without a wiper ring? 

4—Can a slightly scored cylinder be repaired without be- 
ing rebored? 

5—I want to fit new camshaft bearings, middle and rear 
end. I have an old camshaft and would like to know if it 
would be practical to lathe off say 0.002 in. of these bearings 
of the old shaft and cast bearings from Fahrig metal right 
into place. Of course the middle bearing would have to be 
cast split so that it could be removed, scraped and replaced 
with the new shaft. 

Stephens City, Va. E. E. C. 

—It is doubtful if the introduction of aluminum alloy pis- 
tons to a model as old as this would be justified. There are 
so many other features of design which govern the speed of 
a motor that the use of aluminum pistons in a motor of 1912 
would not have any appreciable effect. 

2—This is answered under question 1. 

3—While the initial clearance of alloy pistons is greater 
than that with cast iron the greater expansion of the alu- 
minum soon compensates for this. The number of rings 
would be about the same as on the cast iron type. 

4—A slightly scored cylinder can be remedied by lapping 
or grinding. 

5—New bearings can be cast in place, but this is a job 
which requires skill and practice. 


Racing Records Held by Oldfield 


Editor THE AUTOMOBILE:—Kindly give me the records 
held by Barney Oldfield and officially allowed by the contest 
board of the American Automobile Association. 

Yonkers, N. Y. C. W. L. 

—The following tabulation gives the records held by 
Barney Oldfield to date: 


Speedway Records Regardless of Class 


20 miles -13:58.14 Oldfield Stutz Indianapolis, May 30-14 
25 miles — 17:30.40 Oldfield Stutz Indianapolis, May 30-14 
5 miles — 4:01.36 Oldfield Knox Indianapolis, May 30-10 
5 miles — 3:38.61 Oldfield Knox Los Angeles, Apr. 16-10 
10 miles 7:20.66 Oldfield Knox Los Angeles, Apr. 16-10 
1 mile 40.53 Oldfield Benz Daytona, March 16-10 


Firing Orders of Typical Twelves 


Editor THE AUTOMOBILE:—Please publish the firing order 
of a few of the standard twelve-cylinder motors. 

Richmond, Ind. R. N. L. 

—tThe firing order of the Packard twin six is 1R-6L-4R- 
3L-2R-5L-6R-1L-3R-4L-5R-2L. The letters R and L refer to 
right and left cylinder block, respectively. 


The firing order of the National twelve is 1R-6L-5R-2L- 
3R-4L-6R-1L-2R-5L-4R-3L. 

The firing order on the Enger is 1R-1L-5R-5L-3R-3L-6R- 
6L-2R-2L-4R-4L.. 

For your further information the firing diagram of the 
Pathfinder twin six is given in Fig. 1. 


Finding Corresponding Gear Teeth 


Editor THE AUTOMOBILE:—Kindly give me the formula for 
figuring the number of revolutions a gear must be turned to 
bring corresponding tooth marks together on timing gears 
set with odd teeth. 

2—What causes end play in a crankshaft to develop? 

3—What cause can be attributed to the Remy magneto 
used on Buicks in 1910 and 1912 making the engine fire on 
only two cylinders? Is it advisable to grind the worn cam 
down? . 

Watsonville, Cal. OW. &. 

—The method of figuring the number of revolutions a gear 
must turn to bring corresponding tooth marks together on 
timing. gears set with odd teeth is simply to calculate the 
least common multiple of the numbers of teeth on each wheel. 
For instance, if one wheel has sixteen teeth and the other 
has ten teeth the least common multiple would be 80. Then 
for every eight revolutions of the ten-tooth wheel or five 
revolutions of the sixteen-tooth wheel the same teeth would 
come into mesh. 

2—End play in the crankshaft is very often due to thrust 
by the clutch springs. It may also be due to the mis-align- 
ment of the pistons and connecting-rods. 

3—It very often happens that a cam will wear in one point 
only and it is quite evident that you have a case of this kind. 
Since the shape of the cam determined the synchronism of 
the magneto and since special machinery is necessary to get 
the proper face angles on the cam, the cam itself should be 
replaced with one of the standard Remy cams. 


Determining Area of Poppet Valves 


Editor THE AUTOMOBILE:—How is the valve area deter- 
mined in a poppet valve, having the two diameters given; 
also, the lift. 

2—What is the co-efficient of friction used in designing 
a poppet valve? 

3—Of a Knight type valve? 

4—-How is the inertia of the reciprocating parts of a mo- 
tor calculated? 

5—How is the velocity of the gas in the intake and exhaust 
pipes determined? 

6—Why should counterweights on crankshafts be placed 
in the same planes that the crank throw is in? 

7—What is the critical speed of crankshafts? How is it 
determined? 

8—What is a harmonic vibration? 

Frankfort, Ind. T. S. W. 

—By valve area it is presumed you mean the area of 
actual opening. The area through which the gas passes is 
the surface of a truncated cone. Referring to Fig. 1, let 
the sketch represent an ordinary 45 deg. poppet valve. The 
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truncated cone is that bounded by the edges D A and D’ A’. 
The area of the surface is then the quantity desired as the 
two diameters you mention are DD’ and AA’ and the lift is 
DB. 

AD= BD cos 45 deg. or, AD = .707 BD. 

The area of the truncated cone will be AD multiplied by 


DD’ + AA' 


the mean diameter or 9 times 7. 


The expression 


for area then becomes by substituting: 

Area = t (.707 DD’ & DB + .353 DB’) 

If h be the symbol for the valve lift and d the symbol for 
the clear diameter the expression for area for a 45 deg. valve 
becomes: 

A=T (.707 dh + .858 h’) 

2—The coefficient of friction is only taken into account in 
an empirical manner. 

3—This is also empirical. 

4—The inertia is calculated by the ordinary formulae for 
energy in mechanics. 

4—Inertia of any moving part can be calculated by the 
basic inertia formula for acceleration. In other words, ac- 
celeration is the act of overcoming inertia and it is expressed 
as the change of velocity which takes place in a unit of time. 
Where F is acceleration, M the mass of a body, V the velocity 
and T the time, F' is equal to MV divided by T. However, in 
designing the motor it is just taken for granted that the 
inertia of the reciprocating part will be at a minimum when 
the weights are at a minimum and hence every effort is made 
to keep the weights low. 

5—The velocity in the manifolds is calculated by dividing 
the volume of flow by the area of the passage, and the volume 
is determined by the displacement per unit of time multiplied 
by a factor which takes into account the volumetric efficiency. 

6—This is by no means always the case and depends en- 
tirely on the individual system of balance employed. 

7—The critical speed of a crankshaft is the point at which 
vibration due to speed commences. It is determined experi- 
mentally. 

8—The term harmonic signifies a connection with sound 
and connected with the word vibration signifies a rate of 
vibration which is a multiple of the fundamental note. The 
pitch of the note varies with the period and amplitude of 
vibration. 


Regulation of the Heinze Generator 


Editor THE AUTOMOBILE:—Will you give:a circuit diagram 
of the voltage regulator and connections as used in the 
Heinze generator 1916? 

2—Do any other systems other than the Westinghouse, 
Bosch, Heinze and Bijur use voltage regulators? If so, give 
names and are they of the vibrating contact type? 

3—Are the Leece-Neville and Wagner 1916 systems using 
third brush regulation? Has Bosch done away with using 
the pole pieces to draw in the armature and now using a 
piece of iron on the armature and a separate coil for this 
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operation and do the Bosch still short the armature on the 
meshing contact of the starting switch? 

4—-Why is the positive shunt lead carried all the way to 
the battery instead of grounded on the Bijur system on 1915 
Scripps-Booth? 

Newark, N. J. R. J. 

—The circuit diagram of the voltage regulator and con- 
nections in the Heinze 1916 generator is shown in Fig. 1. 
Wire A connects to the generator field, the other end of the 
generator field being grounded to the frame of the generator. 
The negative brush is also grounded, this being a single wire 
system. ' 

Wire B connects to the ground, this being the outer end 
of the potential winding, the inner end of this same winding 
connects to the regulator cut-out magnet frame, which is in- 
sulated from the grounded frame of the generator. 

Wire D is the outer end of the current winding and con- 
nects to the positive lead of the storage battery, the inner 
end of this winding connects to the contact shown on the 
cutout side. 

Wire C from the regulator cutout magnet frame connects 
through the generator switch to the positive brush of the 
generator. The generator switch is a part of the main 
switch on the dash, and is so arranged as to break this cir- 
cuit when the starting button is depressed. 

2—All electrical systems on cars have a means of regulat- 
ing the voltage. In some this method is inherent with the 
machine due to the type of winding. In others there are ex- 
terior means. At any rate every complete system must have 
voltage regulation. 

3—The Leece-Neville system is regulated by the third 
brush method, and the Wagner also employs the same system. 
The Bosch company has not done away with the construction 
in the flywheel starter, that causes the armature to be drawn 
into the electrical center through the magnetic influence of 
pole pieces. The Bosch company does not short the armature 
when the gears come into mesh but through the use of a 
shunt table the current in the armature is limited and not 
shorted. 

4—The wiring diagram for the Scripps-Booth is shown in 
Fig. A for all cars numbered from 1 to 1100. Fig. B shows 
the wiring diagram for cars numbered above 1100. 

Referring to Fig. A’the shunt field lead is carried to the 
positive battery terminal instead of being grounded direct, 
so that removing the storage battery opens the shunt field 
circuit of the motor generator, which prevents any damage 
to this machine in case the gas motor is operated without the 
battery. 

The starting switch shown in Fig. B has three positions, 
On, Off and Idle, and the field circuit of the motor generator 
is broken through this switch when the switch is moved to 
the Idle position, which would be the normal operating posi- 
tion when running the car without the storage battery. 

Switches on cars from 1 to 1100 inclusive were not provided 
with the Idle position, hence the necessity of carrying the 
shunt field lead back to the positive of the storage battery. 








LEFT 


FIRING ORDER OF 
CYLINDERS ON 15T. 
FOUR MOTORS. 




















L 


RIGHT LEFT 
























































RIGHT 
D) 
ones. toe votons, | | BI =z 
5L,OR,1L,3R,AL, 58, ZL. | re 





Fig. 1—Left—Diagram referring to method of calculating clear opening of a valve; center, firing order of Pathfinder twelve motors; right, 
control system used with 1916 Heinze generator 
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The History of the American Auto- 
mobile Industry—13 


Steam Vehicles in England, 1860 to 1870, Immediately Before 
the Invention of the Flash Generator in France, which was 
Responsible for the Great Modern Development in Steam 


By David Beecroft 


E now come to the last few years preceding 
W the modern movement for the development 
of steam vehicles in France, associated with 
such names as Bollee, Serpollet, and DeDion Bou- 
ton, around which clusters the inventions which 
brought steam into the prominence it obtained in 
Europe and America ‘until a few years ago. This 
group was responsible for the flash boiler design 
which was so extensively used in this country by 
the White company. Before proceeding with this 
great development of the flash generator some of 
the developments in England and Scotland between 
1860 and 1870 are of interest as showing the de- 
velopment made in these countries in spite of the 
handicap of road laws which made operating 
vehicles on the road practically impossible. 

At the exhibition of 1862 were shown automo- 
biles by Yarrow & Hilditch and also by Tangyes 
of Birmingham. The former had a vertical tubu- 
lar boiler and a separate engine for each wheel. It 
would carry thirteen people and weighed 5000 lb. 
The latter used a very similar engine arrange- 
ment. In the same year A. Patterson built a car- 
riage having the boiler and engine both mounted 
on the front wheels which served for steering and 
propelling. 

A steam super-heater was used on 
the wagonette of Catley & Ayres of 
York, built in 1869, and frequently 
used, carrying four people. It 
weighed 1500 lb. empty, and could 
run 20 m.p.h. 

About 1870 several Scotch engi- 
neers took up the work and produced 
vehicles, but the most successful 
seems to have been the road steam- 
ers of R. W. Thompson, the inventor \ 
of the air tire some 25 years before. ' 
His vehicles were fitted with solid 
rubber tires as much as 6 in. thick 
by 12 in. wide, and these splendid 
road smoothers doubtless had much 
to do with the satisfaction given by 
these goods. They were sold in 
India, America and other places for 
hauling omnibuses and similar work. 

L. J. Todd of Leith, Scotland, built 
several steam vehicles between 1869 
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and ’72. One of these was a light carriage, having 
three wheels, and each rear wheel driven by a belt 


. fromits engine. Nairn, also of Leith, made a three- 


cylinder omnibus in 1871, which carried 50 pas- 
sengers and weighed 10 tons loaded. He seems to 
have used a rope tire to deaden shocks. 


A Scotch Experiment 


In 1873 Charles Randolph of Glasgow built a 
very successful vehicle having the operator’s cab 
at the front, a coach body at the center and mech- 
anism with stoker’s compartment at the rear. Its 
capacity was ten people; its speed about 6 m.p.h., and 
its weight loaded over 4 tons. He used a vertical 
coal fed boiler and discharged the exhaust into a 
silencer from which it passed to the smoke stack 
and thus no steam could be seen. Elliptic front 
and coil rear springs were used. Although it 
worked successfully and the authorities shut their 
eyes at his violations of the law it proved to be 
something of a white elephant and after being un- 
able to sell it he turned it over to the South Kens- 
ington museum. There were a number of others, 
but all working along much the same lines and 
meeting the same obstacles. 
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One of the interesting steam road vehicles shown at the exhibition of 1862 in England 
was developed by W. O. Carrett of the firm of Carrett, Marshall € C 
vehicle had an interesting history in that it was run approximately 800 miles at night 
over the roads of Kent, in order to get some use of the highways in s 
revented the use of motor vehicles on them. 
was summoned many times for violations of the locomotives act. It bore 
a strong resemblance to a fire engine and at night the passengers were dressed as 
firemen with brass helmets. 
but later it was impossible to use it on the highways and it was finally converted into a 
slow-moving engine. 
adapted to stand 175-lb. pressure per square inch. 
eared to the rear azle. 
ed 12,000 Ib. 


o., Leeds. This 
te of the road 


It was christened the Fly- 


In this way it was possible to escape much interference, 
It was made with three wheels and used a locomotive type boiler 
It incorporated a two-cylinder en- 
The axle had the usual differential gear. 
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Light Weight as an Ideal in the Designing 
of Large Cars 





A Sequence of Facts and Reflections on Both Sides of the Question—By M. C. K. 


T one time, about 1901, when European cars were im- 
A measurably superior to American cars in nearly all 
essentials, the American public and industry were 
stampeded into a somewhat uncritical adoption of the Euro- 
pean type of car but soon took sharp distance from the 
European methods of producing it. Numerous technical de- 
tails have come across the water since that day and usually 
have been found worth studying with a view to modification 
and adoption in the modified form. The high-speed motor 
represents the latest large wave of technical reform coming 
over here with strong European endorsement (practically 
unanimous up to about 2400 r.p.m. or about 1200 ft. piston 
speed with a stroke of 6 in.) and it has been accompanied 
in Europe by a considerable effort for reducing the weight of 
ears. Arrived to these shores the high-speed motor move- 
ment with its accompanying demand for lightness—to help 
in fuel economy and compensate for the weight of lighting 
and self-starter equipment—has met great hospitality but 
has encountered a popular reluctance against the frequency 
of gear-changes which so far has been found necessary with 
light motors and which of course is more in evidence the more 
difficult the road conditions are. 

In this situation the various factors are yet to be adjusted 
to American demands. It is not yet quite settled what the 
normal speed of motors had better be, whether lightness of 
cars should be accomplished at all costs, or whether, as a 
rule, we had better strike a medium in stroke length, piston 
speed, motor size and car weights. To be again stampeded 
into a complete imitation of the European development, when 
it is a fact that the most successful European manufacturers 
have followed it only in part and with great reserve, and when 
nearly all the practical conditions in America are different, 
does not recommend itself as the most sensible proceeding 
at this advanced stage. One of the factors in question, the 
light weight of cars, especially invites analysis, because its 
appeal escapes all criticism in theory and leaves it in doubt 
only to what extent such lightness may be reconciled with 
other requirements in practice and to what extent it is likely 
to be economically valuable in the future. That the lightness 
should always be as pronounced as all due consideration for 
other car factors will permit—cost of production, strength, 
anti-fatigue quality, rigidity where wanted, road ability, 
durability, efficiency of lubrication, etc—is so nearly self- 
evident that lightness may easily become accepted as an ideal 
for car construction if public opinion accepts it as such with- 
out viewing the subject from many other angles than that 
of the conspicuous and popular advantages. It is the object 
here to let some of these other related ideas file in review 
before the reader, to produce, so to say, a perspective and a 
cross-section of the possibilities for light car construction 
rather than merely front and plan projections. 


Lightness by Reduced Size Came First 


For more than ten years past the average car both in 
Europe and America has been getting heavier, with corre- 
sponding increase in tire, oil and gasoline bills. During the 
same period upkeep expense has gone down, repairs getting 
much lighter and cheaper with improved construction. But 
the operating expense—mainly for tires, fuel, oil and garage 
—became more onerous in the measure. as cars were used 
more and more by the less wealthy. The wages of chauffeurs 
can here be ignored. The remedy for the economical burden 





has been sought and found very generally in small cars, in 
which the weight is escaped through reduction of the size. 
The much lower first cost pointed the way in this direction 
unmistakably. In some of these small cars the driving speed 
was also reduced, but in the most successful case on record, 
the Ford car, the weight reduction due to small dimensions 
was very much accentuated by using a new grade of steel 
throughout, while the driving speed and its indirect cost were 
practically left at the car owner’s discretion. It was low- 
priced and cheap to run long before methods for its produc- 
tion were developed which increased the profits to the mak- 
ers, and it is still a good example of lightness due to de- 
sign as well as to small size. In general the small car, spite 
of diminished luxury, was found suitable—first here and 
subsequently in Europe—for many people’s daily use of a 
vehicle. Still, the large car remains a necessity for as many 
others, and it remains heavy; heavier in 1915 than in 1905— 
costlier to operate though cheaper to keep in condition for 
operation. Only a few manufacturers of the larger cars 
have from the beginning aimed constantly at reducing the 
operating cost by minimizing the weight, and the very gen- 
eral adoption of alloy steels for parts subject to wear or 
special stress has had only a feeble tendency to prevent the 
gradual and apparently unavoidable increase of total weight 
from becoming excessive. 


“Life” Largely a Carbureter Question 


Now, under the pressure of the demand for economy and 
efficiency, the difficult problem of making large cars light 
is rather suddenly coming to the front. As said, it has come 
in conjunction with a demand for light, high-speed motors. 
The need of producing a car which can be accelerated 
promptly by the throttle alone, although the motor has small 
cylinder volume, may have had as much to do with the de- 
sire for reducing the weight of the whole car as the view 
to operating economy. It would scarcely do to let small cars 
with relatively sluggish motors have an advantage in acceler- 
ation over their larger and more pretentious sisters, since 
prompt acceleration or “life” is one of the luxuries on the 
road which is appreciated as much in a motor as in a horse 
by the American public. On the other hand, to accept in 
advance the conclusion that reduction of vehicle weight repre- 
sents the simplest and best method for getting prompt accel- 
eration for a car equipped with a light motor is not convinc- 
ingly clever so long as little effort has been made to find out 
if a similar result could not be attained by simpler means, 
such as, for example, by an auxiliary carbureter action. 

Among the carbureters found most suitable for high motor 
speed it is hard to think of any that does not necessarily, by 
its principle of design, make acceleration more gradual than 
the exacting car driver would like it to be. He is more in- 
terested in what the car will do in the first second after the 
throttle has been opened than in any ability to accelerate 
from 10 to 40 miles per hour in 16 seconds, which is about the 
best that can be done with a car of average weight for its 
power and a carbureter action depending mainly upon an in- 
creased volumetric efficiency at the opening of the throttle for 
gradually producing the higher motor speed with the stronger 
suction at the nozzles which in turn will speed the fuel feed 
and the motor progressively. This system of acceleration— 
falling far short, of steam throttle promptness—is too in- 
direct for a heavy car, although it is sufficient for one that is 
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light and strongly powered. It is slightly assisted in 
practice by opening wide first and moderating a few seconds 
later, but this can only be done with high-class gasoline, so 
long as the cooling-system fails to keep motors at a uniform 
temperature at all speeds. For the moment the possibilities 
for an improvement at this point which might eliminate the 
need of weight reduction for the mere purpose of facilitating 
acceleration may be conceived in the form of an injector at- 
tached to the carbureter conduit and operating automatically, 
for a second or two, with small stores of compressed air and 
gasoline, whenever the throttle is being opened, the extra in- 
jection compensating for the anomaly that, with ordinary 
carbureter action, the relatively weak suction of the lower 
motor speed necessarily causes the first explosions after the 
turning of the throttle valve to be weaker than the sub- 
sequent ones. Without pretending to say that the suggested 
boosting device, or one of equivalent effect, is advisable, one 
can safely infer from its possibility and from its simplicity 
in. comparison with weight reduction that the popular de- 
mand for prompt acceleration does not in itself constitute 
a compelling reason for undertaking a radical reduction of 
the total weight of the vehicle, so long as simpler means 
to the same end are not adopted. 

The active reason for undertaking such a weight-reducing 
campaign must therefore be the economical one of reducing 
operating expenses. The better acceleration of the lighter 
car can only be an incidental advantage, and this is perhaps 
also the usual view. The main facts are admitted; namely, 
that a desire has become general among American manufac- 
turers for reducing the weight of cars, while holding the size 
of motors down, and that the economy in tire, fuel and oil 
expenses gained by such weight reduction has been abun- 
dantly proved. THE AUTOMOBILE said editorially in the issue 
of Dec. 23: “Light weight is the greatest factor in reducing 
the upkeep and so is of immense importance to the owner.” 
Before long, since ideas travel fast when plainly containing a 
large element of truth, this view may become accepted as an 
axiom and may be taken to cover the whole field of con- 
structive varieties of automobiles. And, on the other hand, 
the majority of engineers and manufacturers will probably 
not see their way clear to any considerable reduction of the 
weight of their cars and will be able to present excellent 
reasons for not allowing construction to be dominated by the 
consideration of minimum operating cost. 


Broader Paths to Economy 


At first glance one would be inclined to say that, if the 
object of light weight is economy, it should be materialized 
economically and without increase in the first cost of produc- 
tion, but it is of course a simple financial question of capital 
and interest which is here involved. The saving in upkeep 
due to light weight may be large enough to justify a higher 
first cost, and the incidental advantages of quick responsive- 
ness to the throttle, to gear change and to the touch of the 
pilot’s hand on the steering wheel—as well as a probability for 
less bother with tire troubles—may be sufficient to place the 
light-weight large car in a class by itself, a class where high 
price and high merit go together until the light-weight design 
and construction become standardized, or at least fully estab- 
lished to the satisfaction of the manufacturer and his custom- 
ers, whereafter the price may become normal while all 
the special merit remains, unless the rest of the industry 
meanwhile has learned to produce equal merits by other 
means. IT IS CONCEIVABLE THAT CARS MAY BE 
CONSTRUCTED WHICH ARE NECESSARILY HEAV- 
IER THAN THE LIGHT-WEIGHT IDEAL BUT POS- 
SESS ALL ITS ADVANTAGES ON THE ROAD AND 
IN ECONOMY OF UPKEEP WHILE POSSIBLY BEING 
ALSO MORE CHEAPLY PRODUCED OR LESS SUBJECT 
TO FLAWS DUE TO ERRORS IN THE APPLICATION 
OF THE PRODUCTIVE METHODS. With regard to the 
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last point, all remember, for example, the time when a large 
percentage of cars from certain factories went wrong through 
the failure of light component parts which had not been 
properly heat-treated or were made of unsuitable steel or 
were too closely designed and succumbed to fatigue or lack of 
rigidity. Most steel troubles are over—mainly because con- 
servatism and specialization are in command of the metallur- 
gical departments of automobile and parts factories—but 
light-weight design still requires the tip-top of ability and 
experience if it shall afford the same guarantees for the 
avoidance of troubles which have been worked out with 
standard types of construction through the collective efforts 
and experience of the industry. 

In order to keep very sharply in mind where a complete ac- 
ceptance of the ideal of light-weight construction for large 
cars leads to, it is necessary to compare with other means at 
disposal for accomplishing the same or a similar degree of 
upkeep economy and “road ability” and to face the fact that 
such other means may be widely applicable to all sorts of 
motor vehicles, while nearly all the advantages of light- 
weight construction of a vehicle disappear if the vehicle is 
required to carry heavy loads. 


Operating Cost and Total Upkeep Expense 


A distinction between operating cost and upkeep cost is 
among the first ideas suggesting themselves when the sub- 
ject is analyzed. As a rule the term “upkeep cost” is used 
to cover the whole expense of keeping and using an auto- 
mobile, once it is paid for. But, while it is proved suffi- 
ciently that the light car can be driven more cheaply than 
the heavy one—so long as the question is of two cars of about 
equal grade and both weighing more than about 1500 lbs.— 
and can be kept tire-shod more cheaply, it is not nearly so 
well proved that it can also in other respects be kept in com- 
mission more cheaply, general durability and repairs being in 
doubt. The actual weight of the average car, being the re- 
sult of an evolution and a process of survival, in which the 
pros and cons relating to dimensions, materials and shapes 
have come up for consideration many a time, argues in the 
opposite sense. Indeed, the new art of building light cars, 
in the sizes which so far have been heavy, consists perhaps 
mainly in applying very close reasoning and experimentation 
to the finding of new constructive expedients which will per- 
mit the weight reduction without endangering durability and 
increasing the upkeep expense. In other words, the acknowl- 
edged risk in undertaking to lighten construction is that the 
upkeep expense depending upon liability to trouble and re- 
pairs may be increased more than the operating expense is 
reduced. The ideas advanced by Mr. Brush on frame and 
running-board design, the details of the new Marmon car, 
the Chandler, the Fergus car, the broader adoption of alu- 
minum alloys, compared, for example, with the means em- 
ployed for a number of years to make the Franklin cars 
lighter than other cars of equal size and power, can scarcely 
fail to convey the belief that it is no easy matter to reduce 
weight without increasing maintenance expense, unless some 
of the standard organs of the average automobile are omitted 
(all the water-cooling organs in the Franklin) and chrome- 
steel and aluminum are used throughout in closely studied 
shapes. 

While there is no doubt that weights can be reduced 
SOMEWHAT without great or lasting increase in the cost 
of production and with economical benefit with regard to the 
entire upkeep and. operating expense, it seems equally cer- 
tain that RADICAL light-weight construction must for the 
present remain a difficult specialty, with the economical ad- 
vantages depending strictly upon the individual engineering 
ability devoted to it and the production facilities behind it. 
Radical light-weight construction is new construction and 
cannot be inaugurated to-day and materialized next sum- 
mer without exposing both maker and buyer to risks. 























January 20, 1916 





Any argument based upon the pounding to which a car is 
subject on the road (with the severity supposedly in propor- 
tion to its weight) applies without fail to the wear and tear 
and sizes of tires, but loses in force when applied to the me- 
chanical construction, just because tires and springs temper 
the shocks and usually temper them most effectively in. heavy 
cars. A better point for the light-weight construction re- 
lates to the lubrication. If bearing areas are not reduced 
with the weight, the specific pressures are reduced and the 
lubricating oil gets a better chance to perform its saving 
function, being neither squeezed out or heated unduly. That 
bearing areas should not be reduced in light-weight large 
cars, to correspond with the normal reduction of pressures, 
follows from the experience alone that every car, and espe- 
cially every large car, is liable to be overloaded to its full 
volume-capacity occasionally. 


Light Car Results by Other Means 


Assuming, in accordance with the foregoing, that the prin- 
cipal inducement for undertaking radical light-weight con- 
struction lies in the economy and responsiveness in the oper- 
ation of the car to be accomplished by it (while the upkeep 
economy as a whole must remain in doubt until proved in 
each case), the manufacturer may contemplate other means 
for attaining the same advantages, while combining them 
with the safety of conservative design and with a wider ap- 
plication of the type of chassis produced. If he placed a 
limousine body on a light-weight chassis, he would not have 
much left of operating economy and responsiveness based on 
light weight. He prefers to gain economy also for those 
cars in his output which are to be heavily equipped. Sup- 
pose that he aims to cut down the weight of the open touring 
car conservatively—say 10 per cent for the chassis and all he 
possibly can for the body—doing this by improved design and 
not by paring down dimensions and also reducing the factor 
of safety. He can then choose a motor of slightly larger 
cylinder volume than would be needed for a car of still 
lighter weight, and can from this larger motor get the desired 
responsiveness of the car, but the fuel and oil consumption 
will be a little higher. A special study in carbureters, as 
referred to above (and giving such results as are said to have 
been accomplished by one of the prominent Detroit companies) 
will place his car on an equality with the very light construc- 
tion, so far as responsiveness is concerned. The fuel con- 
sumption may or may not be larger, ‘depending upon his 
degree of success with the carbureter, similarly as light- 
weight success depends on an unfailing ability to provide 
against slips in design, materials and workmanship. At 
worst he has an economical margin against him for fuel, 
oil and tires, while being even on acceleration and ahead on 
safety against repair bills and usefulness of his chassis for 
several kinds of body and load. The margin against him he 
can make up in any manner that will produce a correspond- 
ing saving in operating cost. He can save lubricant on the 
plan so capably organized in the Fergus car. Outside of the 
cylinders more oil is ordinarily wasted than is used. By 
arranging to oil every six months only, the waste is stopped, 
damage from failing to lubricate is stopped and work is re- 
duced—all items of economical value. He can design his 
slightly larger motor with a slightly larger cylinder bore 
than that used for the motor in the radically light-weight 
car, thereby also gaining connecting-rod and crankshaft bear- 
ing area, and his consumption of cylinder oil will then com- 
pare favorably with that of the smaller motor pulling the 
smaller weight. The whole motor economy here involved 
can of course not be expressed in a few words, but it is quite 
well established that oil economy is not the forte of the ultra- 
light motor, and a shade of conservatism is in the matter of 
this item a source of operating economy. The use of eight- 
cylinder or twelve-cylinder motors of relatively short stroke 
and comparatively small specific pressures for a given power 
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may also be worth investigating with a view to fuel, oil and 
tire economy. Neither is the Knight motor out of question. 


Paring Down Over-All Dimensions 


Comparisons must of course always have reference to cars 
of substantially the same size; giving the same degree of 
comfort for the same maximum number of occupants, the 
same degree of style. Economy gained by stinting any of 
these factors and in reality producing a medium-sized car 
which will serve the same purposes as are served by a large 
car, only not quite so generously, does not count in these re- 
flections, though it may count for making sales and demon- 
strations. But if a general reduction of carriage dimensions 
is actually so managed that the comfort and style features 
remain unimpaired while the weight is reduced approximately 
in proportion to the dimensions, and tire economy is corre- 
spondingly increased, so as to equal that of the radically light 


construction, the means that may be adopted to that effect 


are properly to be seriously considered, as against the op- 
tion of shouldering the problems of radical light-weight con- 
struction. All are not infatuated with large over-all dimen- 
sions, and it is proper to cater to variations in taste and to 
throw economical inducements into the bargain when pos- 
sible. For example, if the backs of seats can be made thinner 
by new methods while the seating remains equally luxurious 
in all respects and ample, and by this means, in conjunction 
with a short type of motor, the whole frame length may be 
shortened 8 in., with the load better centered and suspended, 
the general reduction in weight due to the shortening is en- 
titled to be considered on equal terms with a weight reduction 
accomplished without reducing the carriage dimensions. 
Some possibilities of this nature were exhibited at the recent 
show in New York, and while only time can fully demon- 
strate their worth they confirm the belief that studies in 
weight reduction, from a conservative standpoint, can be com- 
menced in the carriage work with smaller risk and greater 
reward than in the chassis and running-gear—the motor re- 
maining always a separate consideration. The advantage of 
the V-type for keeping the total weight down, where the 
luxury of more than four cylinders is wanted, may for cheaper 
cars even lead back to the four-cylinder upright placed cross- 
wise which never was discarded for final reasons. With 
piston displacements constantly decreasing and thoroughly 
automatic production, even the use of two small four-cylinder 
motors crosswise may not be out of question for load-carrying 
vehicles, serving for fuel economy if one of them is always 
held in reserve for hard pulls. These remoter chances give a 
certain breadth to the question of means for effecting operat- 
ing economy coupled with responsiveness. 


Many Roads to Final Results 


The order in which improvements are undertaken is after 
all the main issue in which there can be any divergence of 
opinion, since all must aim for final perfection and the case 
where one concern by one year’s work accomplishes every- 
thing that can be done for such a comprehensive set of pur- 
poses as here in question, has never yet. been better than 
imaginary. 


Competing for Tire Economy 


Reverting to the main line of thought, which deals solely 
with existing types of cars, the question now comes up: 
Having a car in which weights are somewhat but not radically 
reduced and in which the motor, the carbureter, the bearing 
areas and the lubricating system have been studied ener- 
getically with a view single to equalling the responsiveness 
and the fuel and oil economy of a still lighter car of com- 
parable size, what can be done to equal or surpass this new 
competitor in tire economy? 

It may be assumed that the ultra-light car itself is built 
with considerable thought in this direction, though it mainly 
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relies on light weight. It probably has wire wheels, a rather 
low unsprung weight, a long wheelbase, a fairly well-cen- 
tered load (without which the long wheelbase is useless for 
tire economy), springs of up-to-date material and design, 
with dampers attached. 

To get full benefit of light weight it must however be 
equipped with tires whose fabric is so flexible as to absorb 
inequalities and thereby reduce the bouncing which the rela- 
tively light weight accentuates, and which cannot ordinarily 
be avoided economically by lower inflation. There is a choice 
between larger tires (which give increased flexibility) and 
cord tires (which also admit of lower inflation) for the 
radically light car, and in either case the question of the 
tire economy actually accomplished is one yet to be decided 
by tests. It is also to be viewed in connection with the ques- 
tion of comfort and of liability to tire injury. Just at what 
point on the scale of vehicle weights tire economy can be 
made to come unalloyed with drawbacks is not very well 
known, but on the whole and at equal speeds minimum 
weights make for economy and maximum actual weights 
make for comfort. The same degree of more than average 
ability which can give light-weight cars a comfortable tire 
action can probably give cars weighing 20 per cent more an 
economical tire action. Such an ability can aim to surpass 
all in tire economy with as good a chance of succeeding as 
the radical light-weight constructor has for surpassing stand- 
ard construction in lightness without slipping into drawbacks 
of the kind that appear later or sporadically in a year’s 
output. 


Means Not Yet Exploited 


Brakes and spring suspension afford a field in which to 
dig, probably the most promising one. Chains show a clear 
superiority in tire economy over shaft drive, partly owing 
to the smaller unsprung weight going with chain drive, but 
they have practically been ruled out for lack of a really good 
chain casing and for cluttering the space between wheel and 
carriage body. . Other features have been ousted once, how- 
ever, and have returned successfully under new conditions, 
and chains may again become standard for large cars of one 
price class or another; for example in connection with worm 
drive to the countershaft and remodeled brakes and springs. 
The worm would permit dispensing with a gear reduction 
between the sprockets, and parallel chains would make a 
chain casing simpler and sightlier, adjustments more satis- 
factory (as the two sprockets would wear alike). For the 
present, however, other changes are more in line with the 
trends in manufacture. 


Smooth Gear Changes 


In gear ratios there is a fully acknowledged study sub- 
ject bearing more directly on tire wear than usually sus- 
pected, the ideal being that a change of gear shall cause no 
change in vehicle speed and therefore no sudden changes 
in wheelrim pull. THE AUTOMOBILE of Sept. 3, 1914, pages 
450-452, and Oct. 1, 1914, pages 630-632, had articles on this 
subject adapted from the German originals by: F. Achilles, 
and other material is available in French, German and 
English. 


Brakes Worst Present Offenders 


Brakes retard more rapidly and suddenly than carbureters, 
gear-changes or clutches can accelerate and must therefore in 
practice cause more strains and wear of tires than any which 
may be due to unsuitable gearing. Unlike clutches which 
have been developed and become gentle, brakes are still 
harsh when used harshly. In their improvement alone there 
may be more tire economy than in a 20 per cent weight re- 
duction. Eventually, it would seem, rubber tires should not 
bear the brunt of any emergency brake service, as they now 
do. Drags are an alternative so far too rashly rejected. 
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In spring suspensions, which temper the direct knocks and 
glancing blows that it is the business of tires to receive from 
all directions, it must of course be the object to establish as 
wide a range of suitable spring action as variations in speed, 
load and roads necessitate, and a glance around among the 
many efforts now being made for the bettering of spring ac- 
tion leaves it beyond serious doubt that the best and final 
spring suspension system is still at large. When recognized 
and developed, it may be enlisted in the competition for 


effecting operating and upkeep economy through special con- 


struction. Meanwhile, in the gradual improvement which is 
going on, there must be room for special efforts to surpass 
the average results, not only in the vehicle springs but in 
the cushioning of stresses throughout the car. 


Extreme Light-Weight Always a Specialty 


The means indicated—comprising better brakes, most suit- 
able gear ratios, improved spring suspension and perhaps a 
modified chain drive for certain classes of vehicles—should 
suffice for relieving the search for upkeep economy of strain 
and excess in any one direction, while having the advantage 
of being widely applicable to all kinds of vehicles, in contrast 
to extreme light-weight construction which must be designed 
afresh for each model. 


Means for Reducing the Glare of Lamps 


HEN regulations are contemplated by which the glare 
W of automobile headlights may be reduced, one of the 
principal considerations is to avoid working a hardship upon 
the hundreds of thousands of motorists who are already the 
possessors of a complete lighting equipment. The measures 
recommended are therefore made as consistent with such 
normal equipments as possible and may consist only in pre- 
scribing that the headlights shall be mounted at such an 
angle and height that the center of the light cone is not above 
waist height at a certain distance, say 100 ft., in front of the 
car. 

The subject can also be approached more radically and 
with a view to regulating the kind of lamps to be placed in 
the market in the future. Then it becomes important to know 
what is the cause of glare. A French lamp designer has 
answered this question in one word: Contrast. He maintains 
that a spot of strong light causes glare by contrasting so 
strongly with everything around it that the human eye can- 
not accommodate itself to both effects at the same time, and 
that the same amount of light extended to a line illuminates 
equally well, when correctly managed, while not troubling the 
optical nerves. He has designed a headlight board, as long 
as the car is broad, in which are set a dozen incandescent 
lamps, each with its reflector, and he mounts this board in a 
pair of pivoted arms by means of which it can be placed in 
three positions of different height above the ground. As 
the illumination received by the roadway is greatly increased 
if the light rays strike it at a large angle, he thus claims 
to accomplish at the same time a stronger illumination— 
with shortened shadows—and the elimination of all objection- 
able glare. 


One Coat of Paint Better than Four 


XPERIMENTS conducted for the Royal Society of Arts 

in England have shown that each fresh coat of paint 

put on top of another on an iron plate increases the amount 

of rust which forms on the plate. Four plates painted with 

one, two, three and four coats were exposed to steam for one 

day, the paint was dissolved off and the results mentioned 

were observed. The explanation given is that each subse- 

quent coat tends to dissolve a part of the previous one and 

renders it more porous. Air and moisture penetrate to the 
iron by way of the pores. 
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Watch-Like Accessories 


IVALING the watch in delicacy and accuracy of 
manufacture some of the accessories which are 
now placed on cars as standard equipment are mon- 
uments of painstaking care. The improvements 
which have been made this year in speedometers, 
horns and other equipment are as important as the 
improvements in the design of the car itself. The 
close limits of workmanship accompanied by lower- 
ing of prices due to the solution of problems of pro- 
duction have rendered accessories as a whole better 
although lower in price than ever before. 

We have not come to the end of the movement 
toward better accessories, however, and. the ten- 
dency toward better materials and finer workman. 
ship must be carried on in answer to the demands 
of the general public for the best there is to be had 
in equipment. It is true to such a large extent that 
the equipment sells the car, that the manufacturer 
of automobiles cannot afford to neglect the quality 
of what he puts on his car. The consequence of this 
is that the manufacturer of an accessory, if he 
wishes to bid for a contract for standard equipment 
on a stock car, must show something beyond mere 
low price before his product will be considered. 

In speedometers, for instance, the public has 
grown accustomed to the use of the road route book. 
In following these it is necessary to have the mile- 
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age on the speedometer and the mileage on the 
route book check exactly. To keep a constant check 
it is necessary to have a convenient form of trip 
mileage reset. The result is that the speedometer 
manufacturers have heeded the demand of the pub- 
lic and the speedometers for 1916 are equipped with 
convenient wheel resets. They are also more accu- 
rate and in certain instances actual watch parts 
have been incorporated in their construction to give 
the delicate accuracy so much appreciated by motor- 
ists, as a whole, who use the speedometer constantly. 
The principle is the same throughout the entire 
range of accessories. Better windshields, better 
horns, better lamps and so on are found throughout 
the entire gamut of equipment on the 1916 cars. 


Body Afrt and Science 


HE modern automobile body can be regarded 
from three viewpoints. Firstly, it is a set of 
seats or chairs, and as such has to be designed much 
as any other similar accommodation. Secondly, it is 
an engineering structure to carry the seats with the 
least weight and the greatest rigidity possible; and, 
thirdly, it is a form or shape which must please the 
eye when combined with the chassis. Furniture 
maker, engineer and practical artist are all needed 
to produce the desired result. 

Examining the bodies of to-day it is easy to see 
that in many the three requirements have been met 
with considerable success. In many, though, it is 
equally obvious that the artist has overruled the en- 
gineer, or both have given the furniture designer 
much too little scope; so in saying that the automo- 
bile body of 1916 is much better on the average than 
it has ever been before, it is not to be assumed that 
finality has by any means been reached. 

There are still only a few bodies which are per- 
fectly comfortable. There are equally few that are 
quite as light and strong as they might be, and it is 
easy to critcize the appearance of many others. In-. 
terest in body designing and in body engineering is 
quite recent; it is only within a few years that the 
subject has received the attention it deserves, so 
it is reasonable to expect extended development dur- 
ing the next several years. The progress made since 
January, 1914, is remarkable, and if the pace is 
maintained another couple of years may easily see 
something like a final type evolved. 


The Chicago Show 


T seems likely that this year the Chicago show 

will differ less than usual from the show just 
concluded at New York, so far as concerns the ex- 
hibits. In 1915 the manufacturers announced their 
new models early, and we have had nothing to cor- 
respond to the rush of eights which occurred in 
January of last year. 

At the 1915 Chicago show were a good many new 
cars which could not be got ready in time for New 
York and were sprung as surprises, though antici- 
pated by the inner circle. This year there are 
scarcely any forethoughts of this nature. 
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New Company Will 
Make Medium 
Price Car 


Jordon, Zens and Begg Leave 
Jeffery—To Start Manu- 
- facture Shortly 


KENOSHA, WIs., Jan. 15—E. S. Jordan, 
secretary and general sales manager of 
the Thos. B. Jeffery Co. has resigned that 
position to become the head of a new 
concern to manufacture a new car. 

With Mr. Jordan is Paul Zens, pur- 
chasing agent of the Jeffery company, 
who has been with that concern for thir- 
teen years, rising from the position of 
office boy. R. S. Begg, experimental en- 
gineer of the Jeffery company and for- 
merly acting in a similar capacity with 
the Packard and Hudson plants is also 
with Jordan. 

Although no announcement is made as 
to the details of the car or the location 
of Jordan’s factory, it is understood that 
Zens already has bought material and 
parts for the initial unitive production 
of 2000 cars. In broadening his field 
of endeavor Mr. Jordan carries with him 
the best wishes of the Jeffery company. 

It is understood that the car will be 
assembled from first quality parts, and 
that special pains will be taken with the 
body design. 


Fritchle Preparine ( Gas-Electric Model 


DENVER, COL., Jan. 15—The Fritchle 
Automobile & Battery Co., this city, is 
bringing out a gas-electric car to be op- 
erated the same as its electric model with 
one electric unit and a four-cylinder air- 
cooled motor. There will be no change 
gear mechanism or a clutch, the electric 
battery power being consumed only on 
low speeds and heavy pulls through mud 
and up hill, the engine cutting in auto- 
matically. The battery is charged auto- 
matically at speeds between 12 and 20 
m.p.h. Higher speeds are obtained by 
using both the engine and battery at 
the same time. 


General Rise in Tire Prices 


New York City, Jan. 19—Republic 
tire prices went up 5 to 10 per cent to- 
day, thus supplementing the general rise 
which was started Monday when the 
United States Tire Co. advanced its 
prices 10 per cent on all grades of its 
tires. Yesterday, Goodrich, Goodyear, 
and Firestone announced increases. Good- 
rich tires are now selling 10 per cent 
higher on the usual sizes of both cord 
and fabric types, no changes as yet hav- 


ing been made on the unusual or less. 


popular sizes. Goodyear also increased 
its prices 10 per cent on both its cord 
and fabric types; and Firestone an- 
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nounces a 10 per cent increase. Good- 
rich has raised its prices on the 28 by 
3-in. tires from $8.50 to $9.35; on the 
34 by 4 from $19.40 to $21.34; and on 
the 36 by 4, from $20.50 to $22.55. The 
Goodyear 32 by 3%-in. size is now sell- 
ing at $14.70 as against the former price 
of $13.35; the 34 by 4 is now $21.35, 
compared with $19.40; and the 36 by 
4% quotes at $30.10, compared with 
$27.35. 

A number of the tire companies have 
not as yet announced any changes but 
expect to. The Hardman company ex- 
pects to go up 10 to 20 per cent in the 
near future and is at present taking few 
orders at the prevailing prices. The 
Ajax company expects to raise its 
prices the last of the week, and Diamond 
tire prices, it is stated, are slated to go 
up. 

These rises now include ten since 
Jan. 6, when Kelly-Springfield started 
the increase with a 7% to 26 per cent 
jump. As announced in THE AUTOMO- 
BILE last week, Empire list prices went 
up 15 per cent; Falls rose 10 per cent, 
and Globe and Pennsylvania went up ap- 
proximately 25 and 20 per cent each. 

Some of the new prices on United 
States Tire, Goodyear and Goodrich are 
as follows: 

Goodrich Tires 


Size Id New 
4 UE Se ne ee ns $8.50 $9.35 
BEN Wok ei ees Daa hha eee 19.40 21.34 
RS SE Rebels ce 20.50 22.55 

U. S. Tires 
iz Old New 
I 5 5 dics ew ecshiy, grace $13.35 $14.70 
oo Se each 19.40 21.35 
OY CR PS. Rw win Vinnie neler Ge 27.35 30.10 


Coghlan a Klaxon Director 


NEWARK, N. J., Jan. 18—At the an- 
nual stockholders’ meeting, W. P. Cogh- 
lan was elected a director; and at the 
directors’ meeting was made secretary 
of this company. He will continue as 
general sales manager. 


Blood Bros. Elects New Directors 


GRAND Rapips, MICcH., Jan. 14—At the 
annual election of the Blood Brothers 
Machine Co., Allegan, Mich., manufac- 
turer of the Cornelian car, the follow- 
ing directors were elected: F. I. Chi- 
chester, L. H. Mattingly of Kalamazoo, 
Judge O. S. Cross, C. C. Blood and Mr. 
Potter. 


Couple-Gear Directorate Chosen 


GRAND Rapips, MIcH., Jan. 14—The 
folowing directors have been chosen for 
the Couple-Gear Co., Grand Rapids, 
Mich.: George Hummer, W. C. Hopson, 
A. J. Brown, F. E. Brown, Alexander 
Dodds, Clayton Church, W. B. Church, 
M. S. Hopkins, A. B. Knowlson. Accord- 
ing to reports of officers the company has 
just completed a successful year. Most 
of its product is disposed of in Boston 
and New York. 
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Four Buildings for 
Chicago Show 


Nearly All N. Y. Exhibitors 
Have Space with Several 
Others Added 


CuIcaGo, ILL., Jan. 19—Chicago will be 
host to the 1916 models, the newest ac- 
cessories and legions of motor car con- 
noisseurs and dealers Saturday and the 
week following when the sixteenth an- 
nual motor show, held under the auspices 
of the National Automobile Chamber of 
Commerce and the management of Sam- 
uel A. Miles, will be staged in this city. 
So large is the impending display of 
cars that four buildings will be required 
to house them—the Coliseum, the 
Coliseum Annex, the First Regiment 
Armory and the Greer Building. 

As at previous shows, the cars will be 
shown on the main floors of the 
Coliseum, Coliseum Annex and the First 
Regiment Armory, with the overflow in 
the Greer Building, while the accessories 
will be displayed in the basement and 
the gallery of the Coliseum and the bal- 
cony of the armory and Coliseum annex. 


New York Exhibitors Represented 


With only one or two exceptions, all 
the car makers exhibiting at New York 
will play a return engagement here. The 
most notable absentee will be the Fergus, 
the stripped chassis from the land of the 
Shamrock which attracted so much at- 
tention at New York because of ease of 
maintenance and simplicity of lubrica- 
tion. Several companies, however, that: 
did not show at New York will have 
models here, including the Farmac, EI- 
gin, Monitor, Elear, Halliday, Champion, 
Crow-Elkhart and Chicago Electric. 

More than 200 manufacturers of parts 
and accessories have reserved space and 
this insures a display of fitments equal 
to that of past exhibitions. 


Japanese Decorations 


When the doors of the four exhibition 
buildings open at 2 o’clock Saturday af- 
ternoon, four gardens of old Japan will 
be revealed as decorations symbolic of 
the Mikado’s realm have been selected 
for the 1916 show and the decorative 
scheme will be carried out in each of 
the buildings. The work of transform- 
ing the bare structures into places of 
beauty was started last week and the 
decorators will be through by Thursday 
when the cars, which now are sidetracked 
in local freight yards, will be put in 
place. 

Nothing, from the artistic viewpoint, 
has approached in beauty the decorative 
scheme which prevails in each building. 
Four parks of quaint Tokio have been re- 
produced by artist Tietzel at a cost of 
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approximately $50,000. Monumental 
gates, towers and pagodas have been 
erected. The walls are screened with the 
foliage of cherry trees. Ninety thousand 
square feet of canvas have been used to 
obtain a blue sky effect. In fact, the Chi- 
cago show will have a Nipponese at- 
mosphere that might seem to be more 
suited for the display of jinrickishas 
than the exhibition of motor cars. 

As Chicago is the center of a great 
distributing territory, the local show will 
be the mecca of dealers from all points 
of the compass for a radius of 200 miles 
and luncheons and dinners, at which the 
men who deal directly with the ultimate 
consumer will be guests, will feature the 
week. Wednesday will be Society day 
and also the occasion of the annual 
meeting of the National Automobile 
Chamber of Commerce. 


Dealers from Texas 


A feature of the week will be the visit 
of a delegation of 150 Texas dealers who 
are scheduled to arrive Monday morning 
on special trains from Fort Worth and 
El Paso. The Overland representatives 
in the Northwest will give the Chicago 
show the double O on opening day be- 
fore going to Toledo to inspect the 
Willys-Overland plant. 

An appeal will be made to the patriot- 
ism of the motorists of the Middle West 
during the week of the show by the Chi- 
cago Automobile Club, which will main- 
tain a recruiting office in the Coliseum 
where owners of cars may enlist in the 
motor car reserve corps and thereby take 
an active part in the preparedness cam- 
paign for national defense. 


Jeffery Has New Sales ' Force 


KENOSHA, WIS., Jan. 17—E. S. Jordan, 
who for nearly eight years has been in 
entire charge of sales for the Thomas B. 
Jeffery Co., having resigned, the sale of 
Jeffery pleasure cars hereafter will be 
in charge of E. G. Howard, as sales man- 
ager, and W. B. Riley as assistant sales 
manager; the truck sales department 
will be in charge of H. C. Hart and the 
foreign sales department will be in 
charge of J. A. Rose. All of these men 
have been connected with the Jeffery 
company for a number of years. 


Premier Board Elected 


JOLIET, ILL., Jan. 18—Stockholders of 
the new Premier Automobile Co., In- 
dianapolis, Ind., mostly composed of 
capitalists of Joliet, held their organiza- 
tion meeting this week, directors being 
chosen as follows: H. L. Thompson, C. 
F. Jensen, E. W. Steinhart, J. C. Flow- 
ers, Theodore Gerlach, F. W. Woodruff, 
and G. E. Woodruff. The directors then 
elected these officers: President, J. C. 
Flowers; vice-president, E. W. Stein- 
hart; secretary, C. F. Jensen; treasurer, 
H. L. Thompson. 
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Many Trucks in 
Detroit Show 


Fewer Electrics and a Good 
Range of Gasoline 
Cars 


DETROIT, MicH., Jan. 15—Although 
there were twenty less cars on a floor 
of the three buildings used this year at 
the fifteenth annual automobile show 
promoted by the Detroit Automobile 
Dealers’ Association, it was held by the 
first nighters and by exhibitors to be the 
best one as yet seen in the automobile 
metropolis of the world. 

It is a more interesting show than its 
predecessors, as practically all the novel- 
ties in construction that were shown in 
New York are also to be found here. It 
is, as an Easterner said, a miniature 
New York show with an excellent com- 
mercial vehicle section in addition. Per- 
haps one most regretted absentee is the 
new Marmon car, but its local dis- 
tributor is showing the car in the lobby 
of the Hotel Statler, not having been 
able to secure the desired space. 


No Newcomers 


A feature this year is practically the 
entire absence of entirely new cars., In 
the passenger car line there is no new- 
comer. There are, however, quite a few 
cars which had never previously been 
seen in this city. In the commercial 
car line there is a new truck, the Lin- 
coln. Several other trucks unknown to 
Detroit heretofore, but well known in 
the country otherwise, are shown. Among 
the accessories and parts exhibitors 
there are several who either are new 
in the business and thus show their 
wares for the first time, as for instance 
the Detroit Auto Products Co., Dr. 
Schorr’s suspension, and the Meyer Mo- 
tor Co. 

Cars and chassis on the floor totaled 
183 as compared with 203 last year. 
There are 115 gasoline passenger cars 
and sixteen chassis; thirty gasoline com- 
mercial vehicles and twelve such chassis, 
and ten electric passenger cars. It is 
the latter class which shows shrinkage 
in number, although not in quality, as 
last year there were twenty-five electrics 
at the show. 


New Lincoln Truck 


The Lincoln Motor Truck Co. has its 
new %-ton truck on display. With ex- 
press body and the usual accessories, it 
sells at $985. The chassis only is listed 
at $925. Electric starting and lighting 
system will be furnished at an addition 
of $100. The wheelbase of the truck is 
122 in. The maximum body length is 10 
ft. The motor is a four-cylinder Beaver, 
3% by 5 in.; the carbureter a Strom- 
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berg, the axles Sailsbury, the transmis- 
sion Covert, the steering gear Ross, the 
ignition system Bosch, and the tires 
Firestone pneumatic, 33 by 4%. The 
radiator is of the cast tank type, vertical 
tubes. The springs are semi-elliptic, 36 
by 2% in front and 56 by 3 in. rear. 
The truck was designed by an English 
engineer, W. L. Bodman. Those inter- 
ested in this new company are: J. A. 
Moritz and L. F. Mullin, members of the 
firm of Moritz-Mullin Co., distributor of 
the Signal trucks, and J. E. Hannon. 


Equipment for Fords 


The Detroit Auto Products Co. shows 
its roadster de luxe body and equipment 
for the Ford for the first time. This 
complete equipment consists, in addition 
to the special body, of a one man top 
with boot and side curtains, ventilating 
windshield, radiator, hood, crown fen- 
ders, lamp bracket extensions, tire holder 
brackets, splash plates, dust shields, foot 
accelerator, starting crank and running 
board hangers. A Ford roadster thus 
equipped weighs 1540 lb. The standard 
color is Brewster green. The body is 
45 in. wide at the seat, back of dash to 
front of cushion, 30 in.; cushion, 18 in. 
deep, 10 in. high at front and 7 in. high 
at back. The price of this equipment is 
$197.50 f.o.b. Detroit. A closed top 
to convert the roadster into a coupé will 
also be brought out by the company. 


Beyerline to Organize New Mfg. Co. 


DETROIT, MicH., Jan. 17—J. G. Beyer- 
line and W. L. Daly, who were respec- 
tively president and general manager, 
and general sales and advertising man- 
ager of the King Motor Car Co. are 
among those principally interested in a 
new automobile company which will 
make a six-cylinder car to sell at $900. 
Both the manufacturing and selling or- 
ganizations of the new concern are now 
being perfected and a complete detailed 
announcement will be made shortly. 


Motor Body Co. Building New Plant 


DETROIT, MicH., Jan. 17—A new plant 
is now in course of construction for the 
Motor Truck Body Co. at Central Avenue 
and the M. C. R. R. It will be a one- 
story structure, 64 by 245 ft. There is 
in addition 2% acres of ground which 
may be utilized for further expansion. 
The company manufactures special truck 
bodies. E. G. Proctor is president and 
E. G. Thurber is secretary and treas- 
urer of the company. 


DETROIT, MicH., Jan. 17—The Liberty 
Motor Car Co. capitalized at $400,000 
has been formed here. The incorporators 
are George B. Allen, J. B. Clark and 
F. W. Henning. 
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41,000See Milwaukee 
| Show 


Business Transactions Largest 
Ever Held—Wis. Dealers 
Hold Banquet for 600 


MILWAUKEE, WIs., Jan. 17—Approxi- 
mately 41,000 people passed through the 
gates of the eighth annual show of the 
Milwaukee Automobile Dealers, Inc., held 
in the Auditorium from Jan. 7 to 13, in- 
clusive. 

Exhibitors declare that more actual 
business was transacted at this show 
than at any previous Milwaukee exposi- 
tion. While the volume of business is 
less, due to the general drop in average 
price of cars for 1916, more cars were 
sold and the purchases of detachable 
winter tops have never been equaled. 
The number of Wisconsin dealers who 
actually registered at the show is 15 per 
cent larger than for 1915, indicating that 
wholesale business increased in a similar 
proportion. 

From a financial standpoint the 1916 
show was the best of the eight exposi- 
tions which Milwaukee dealers have put 
on. 

The weather ran riot during the seven 
days of the show. Friday, opening 
night, was accompanied by mist and a 
temperature of 23 deg. above zero. On 
the following Wednesday morning the 
thermometer showed 20 deg. below zero, 
the coldest Milwaukee has experienced 
in ten years. In the interim there was 
rain, snow, fog and mist. No more un- 
favorable weather has ever been known 
during a Milwaukee show. On only a 
few days was it possible for exhibitors 
to make outdoor demonstrations with the 
least degree of comfort at all. 

Prosperity talk was rife, both among 
the banqueters and the speakers. Wis- 
consin registered 79,791 cars in 1915, a 
gain of nearly 27,000 cars for the year, 
and predictions were freely made that 
80,000 carg will be absorbed by the 
Badger State in 1916, making a total of 
nearly 110,000. It was pointed out that 
motor car business varies with the size 
of the annual crop, and bumper crops in 
1915 mean big sales in 1916. Approxi- 
mately 60 per cent are purchased in the 
rural districts and 40 per cent in cities. 

Practically every State agent or agency 
tendered dinners to its sub-dealers dur- 
ing show week. 


250 Cars in Baltimore Show 
BALTIMORE, Mb., Jan. 18—Baltimore’s 
tenth annual automobile show opened at 
the Fifth Regiment Armory to-night. It 
is being held under the auspices of the 
Automobile Club of Maryland and the 
Baltimore Automobile Dealers’ Associa- 
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tion. It will close on Saturday night. 
The show is by far the greatest local 
exhibition of pleasure and commercial 
cars ever held in Baltimore, there being 
sixty-eight exhibitors showing 250 ma- 
chines. The estimated value of the ex- 
hibits and decorations is $1,500,000. 
Fifty-one different makes of pleasure 
cars and twenty-eight different makes of 
trucks are included in the exhibit. 


Schrader, Tire Valve Inventor, 
Dies at Sea 


New York City, Jan. 14—G. H. F. 
Schrader, formerly president of A. 
Schrader’s Sons, Brooklyn, N. Y., and 
who invented the Schrader valve for 
tires, died on Nov. 15 last on board a 
fishing boat en route from Iceland to 
Norway. Mr. Schrader left this country 
about six years ago for England and 
after spending two years in Falmouth 
he suddenly went to Iceland. About 
three months ago he became ill and de- 
cided to return to the United States. He 
could get no passport, however, in Ice- 
land, and so decided to take passage 
aboard a trawler for Norway, where he 
could establish his identity. 

Mr. Schrader was a few months less 
than sixty years old. He was born in 
Hoboken. He was a bachelor, and, so 
far as is known, had only one relative, 
a sister now supposed to be in Germany. 


Form Tractor Club in Kansas City 


Kansas City, Mo., Jan. 17—The Trac- 
tor Club of Kansas City has been organ- 
ized by the local representatives of about 
fifteen tractor manufacturers. A. J. 
Pray, of the Universal Tractor Company, 
is president, with W. F. Roth, Emerson- 
Brantingham Company, vice-president, 
and Guy H. Hall, Hall Bros. & Reeves, 
secretary and treasurer. The directors 
are E. J. Anderson, Avery Company; A. 
F. Norton, J. I. Case Threshing Machine 
Company; J. P. Smith, Rock Island Im- 
plement Company; G. C. Weyland, J. I. 
Case Plow Works, and C. E. Haynie, In- 
ternational Harvester Company. 


Lehr Co. to Build Saginaw Eight 

SAGINAW, MicH., Jan. 14—The Lehr 
Motor Co., this city, has been formed 
under Maine laws with a capital of 
$500,000 to build the Saginaw Eight 
at $1,050. The designer and general 
manager is Harry D. Mackey; president, 
William M. Guilder; vice-president, F. 
F. Myer, and secretary and treasurer, 
K. M. Schwahn. 


Jackman Is Westinghouse Representative 
Cuicaco, ILu., Jan. 14—A. E. Jackman 


‘has been appointed as the Western rep- 


resentative of the automobile equipment 
department of the Westinghouse Electric 
& Mfg. Co., this city. 
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Automobile Ship- 
ments Delayed 


Only 59,000 Freight Cars 
Available — Several Rail- 
roads Building New Cars 


DETROIT, MICH., Jan. 14—At a meet- 
ing of the traffic committee of the Na- 
tional Automobile Chamber of Com- 
merce, Inc., together with traffic man- 
agers of various railroads, the traffic 
managers decided to ask that the auto 
mobile industry make it a rule to unload 
all incoming freight cars the day of their 
arrival. This step was taken in order to 
guard against the shortage of freight 
cars which is pending at the present 
time because the railroad companies have 
not kept pace with the expansion of the 
automobile industry by adding to their 
equipment of automobile freight cars. 

At present there are only 59,000 auto- 
mobile freight cars available. The New 
York Central is building 9000 additional, 
and the Pennsylvania is building 1000 
extra. This puts the total at 69,000, 
which is not adequate to meet the de- 
mands. Up to the present time Detroit, 
Toledo, Flint, Lansing, Cleveland, and 
other manufacturing cities have not been 
severely handicapped in a shortage of 
cars. Shipments have been held up a 
day or so but the prospects are that 
when production is at its height in Feb- 
ruary there will be a very great short- 
age, and.it is to guard against this 
shortage that the decision above referred 
to was arrived at. 


N. A. C. C. Probes Situation 


The N. A. C. C. through its traffic com- 
mittee is following every automobile 
freight car from the time it leaves the 
factory until unloaded by the dealer and 
returned to the factory. This committee 
is working to guard against delays by 
the dealer in holding a car on the rail- 
road siding for several days before un- 
loading. 

During 1915 approximately 200,000 
carloads of automobiles were shipped by 
members of the N. A. C. C. or about 
60,000 more than in 1914. During the 
last three months of 1915 members of 
the N. A. C. C. shipped 47,600 carloads 
or 24,000 more than during the cor- 
responding period of 1914. 

The following officers were elected at 
the meeting for the year 1916 by the 
Detroit traffic committee. C. W. Eggers, 
Willys-Overland Co., chairman; E. 
N. Hodges; Hupp Motor Car Co., vice- 
chairman; W. L. Schultz, Hudson Motor 
Car Co., secretary-treasurer. 

Those in attendance in addition to the 
above were: M. S. Graham, Reo Motor 
Car Co.; C. J. Shaar, Packard Motor 
Car Co.; H, J. St. Aubin, Federal Motor 
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Truck Co.; George A. Main, Maxwell 
Motor Co.; Hugh Higginbottom, Dodge 
Bros.; H. R. Moule, Chalmers Motor Co.; 
H. E. Johnson, Studebaker Corp.; T. M. 
Smith, National Motor Vehicle Co.; W. 
L. Pierce, King Motor Car Co.; E. B. 
Rodgers, Olds Motor Works. There 
were also at the meeting, J. S. Marvin, 
traffic manager of the National Automo- 
bile Chamber of Commerce; William E. 
Metzger, chairman of the traffic com- 
mittee of the N. A. C. C.; Arthur T. 
Waterfall, traffic commissioner of the 
Detroit Board of Commerce. 


Springfield Body Offers $750,000 Pre- 
ferred Stock 

New YorK City, Jan. 19—For the 
purpose of putting its Springfield plant 
on a large production basis and for the 
construction of a plant in Detroit, which 
will supplement that in Springfield, the 
Springfield Body Corp. has offered, 
through Renskorf, Lyon & Co., New 
York City, $750,000 8 per cent cumula- 
tive and participating preferred stock at 
par. The stock is redeemable at 200 at 
the option of the company after Jan. 1, 
1917. This is the first offering of an 
authorized issue of $1,000,000 preferred 
stock. 

All of the common stock of the com- 
pany, amounting to $1,500,000, was is- 
sued to holders of the old stock in pay- 
ment for the company, which was formed 
when it took over the old Springfield 
Body Co. last year. 


Waukesha Bridge to Build Tractors 


WAUKESHA, WISs., Jan. 17—The Fed- 
eral Bridge Co., Waukesha, Wis., for- 
merly Modern Steel Structural Co., has 
booked another large contract to manu- 
facture gasoline tractors for outside 
concerns, and during the present year 
will produce approximately 2500 farm 
machines. It was announced some time 
ago that the Waukesha plant would build 
tractors, but it was explained that this 
line was being undertaken only as a con- 
tractor. A short time ago the Nillson 
Farm Machinery Co., Minneapolis, Minn., 
contracted for the manufacture of 300 
tractors, and now the Paramount Farm 
Tractor Co. has contracted for 1200 ma- 
chines. 


Signal Truck Increases Capital 


DETROIT, MicH., Jan. 15—The Signal 
Motor Truck Co., is completing arrange- 
ments to increase its capital stock from 
$85,000 to $450,000. Of this amount 
$300,000 will be common stock and $150,- 
000 7 per cent accumulative preferred. 
It will be provided for protection of pre- 
ferred stockholders that no dividends 
will be paid on the common which will 
reduce the net current assets to a total of 
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125 per cent less than the amount of pre- 
ferred outstanding. Furthermore, it will 
be provided that for each dividend on 
common stock cash of an equal amount 
is to be appropriated to a, reserve for 
the retirement of the preferred stock. 
The common stock will be placed in a 
five-year voting trust. 

The company will be known as the 
Signal Motor Truck Co. of Maine, under 
laws of which State it will be incorpo- 
rated and it will take over the assets and 
business of the Signal Motor Truck Co. 
of Michigan. Application will be made 
for the listing of the stock on the Detroit 
Stock Exchange. 


Stephens Car is New Product 


FREEPORT, ILL., Jan. 17—The manv- 
facture of automobiles by the Moline 
Plow Co. will commence March 1, in the 
Henney Buggy plant. The car will be 
known as the “Stephens.” The test 
chassis which has been constructed at 
Detroit as a model, reached Freeport 
this week, being driven overland by M. 
A. Steele, general manager; J. T. Trum- 
ble, chief engineer, and J. C. Holden, 
head draftsman. The car has six cyl- 
inders. 


Rubber Club to Expedite Tire 
Shipments 


NEw York City, Jan. 19—The Rub- 
ber Club of America, which is officially 
handling the crude rubber situation in 
America, during the period of the rub- 
ber embargo by Great Britain, has been 
working to make it easier for American 
exporters to get quicker service on tires 
for motor cars or trucks which have 
been shipped to neutral countries, and 
which must be shipped without tires un- 
der the restrictions of the embargo. The 
Rubber Club is circulating to the manu- 
facturers a special form which when 
filled out will be forwarded by the Rub- 
ber Club to the war trade department in 
London. These forms are for licenses 
for tires for the vehicles shipped to neu- 
tral countries. At present sometimes 
months pass before tires can be secured 
through London for such vehicles, and 
the purpose of the present form is that 
this time can be greatly reduced. The 
forms are really a hurry-up certification 
from the Rubber Club to the war trade 
department that the orders are reliable 
and should be filled with the utmost dis- 
patch. 


Dorris Reduces I A W 2-Tonner Price to 
$1,190 

St. Louis, Mo., Jan. 15—The Dorris 
Motor Car Co., this city, has reduced the 
price of its I A W 2-ton worm drive 
truck chassis to $1,990, f.o.b. St. Louis. 
There is now to be an extra charge for 
the governor and driver’s seat, if 
wanted. The former price on this truck 
chassis was $2,500. 
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Truck Trade Flour- 
ishing 
General Motors Dealers’ Con- 


vention Shows Orders Suff- 
cient for All Year 


PonTiAc, MicH., Jan. 18—With the 
new year less than a month old, orders 
in the hands of many dealers and dis- 
tributors of trucks are ten times, and 
more, better than at this time last year. 
In some instances there have been 25 per 
cent more sales. The situation is without 
precedent, and, according to old truck 
dealers, it means that truck manufac- 
turers will have to provide themselves 
with ample means as far as materials 
are concerned, if they want to cope with 
the demand, or rather with the orders 
they will receive right along from their 
dealers. ; 

These were the chief points brought 
out at a_ three-days’ convention of 
branch managers and salesmen of the 
General Motors Truck Co., held here this 
week. They came from all sections of 
the United States and some from the 
Dominion, and the feature of the gather- 
ing was the unanimous opinion of those 
present, that the truck business of 1916 
will far surpass in the number of com- 
mercial vehicles sold, any figure anti- 
cipated or predicted at the present time. 

The conditions are good everywhere 
for the truck business. The education 
of the prospective users of commercia) 
cars has made such strides that to-day 
there is hardly any successful business 
man who does not intend to take on the 
motor-driven vehicle, or add some to 
those he already has. 

From what some dealers say, orders 
for trucks now on the books of truck 
manufacturers are sufficient to keep 
them well busy practically all year. And 
many will have day and night shifts a 
greater part of the year. \ 
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New Tractor Ready Feb. 21 


Bic RaPips, MIcH., Jan. 1—The Four- 
Drive Tractor Co., this city, has been 
formed to build a tractor after the in- 
vention of John Fitch. A plant 45 by 
200 ft. will be built on the company’s 
property near the Pére Marquette Rai)- 
road. The building is expected to be 
finished April 15. 

The Four-Drive Tractor Co. expects to 
have a tractor ready for the Grand Rap- 
ids automobile show which begins Feb. 
21. President Finch has been out scouting 
for material and already a quantity of 
machinery has arrived at the plant of 
the Binney Machine Co. in preparation 
for manufacturing operations in that. 
city. 
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Gasoline Prices Soar to New Marks 


Quotations in Six Cities Reach 22-Cent 
Mark—Panama Slide Important Factor As 
It Cut Off Cheap Transportation from Cal. 


NEw YORK City, Jan. 18—The further 
increase of gasoline prices last week in 
this and other large cities throughout 
the country has caused many of the au- 
tomobile owners to wonder just when the 
upward movement is going to _ stop. 
There seems to be no set price as the 
quotations given do not seem to coincide 
with the location of the city with refer- 
ence to that of the refineries. For in- 
stance, Chicago is less favored in respect 
to manufacturing facilities than New 
York, yet the prices in the latter city are 
at the present time 4 cents higher than 
in Chicago. Both cities are well served 
by refineries and have excellent connec- 
tions with the oil fields. Looking over 
the appended table of prices, it will be 
seen that there are just five cities in the 
United States that are paying prices as 
high as those now quoted in New York, 
and among them are several remote from 
the base of supplies, one being Tucson, 
Ariz. Detroit prices at the present time 
are quoting under 20 cents. 


Transportation Rates Higher 


It is stated, among many of the rea- 
sons for the recent increase of prices, 
the Panama slide was an important fac- 
tor, as it cut cheap transportation from 
California, and the reopening would have 
afforded some relief. The oil now coming 
from California to the East must pay 
trans-continental gasoline railroad rates. 
The oil produced in Eastern Mexico was 
practically all going to England in tank 
steamers requisitioned by the British 
Government. 

It is stated that a tank car of gaso- 
line which cost $500 a few months ago 
now costs $1,500, same delivery, Okla- 
homa or elsewhere. A tank car of oil 
that could have been had at 1% to 1% 
. cents a gallon now costs 3 to 3% cents, 
and lubricating oils have advanced 40 to 
100 per cent. 


Exported Gasoline Higher 


Last week the Standard Oil Co. of New 
York advanced the export price of gaso- 
line stove grade 1 cent a gallon and all 
other grades 2 cents a gallon. Retailers 
in New York City have raised the price 
in some cases to 28 cents a gallon. One 
wholesaler gave the opinion that 3 cents 
a gallon was a fair profit for retailers, 
but the retailers state that no profit un- 
der 5 cents a gallon is possible to make 
fair earnings, as allowance for overhead 
charges and evaporation and waste must 
be accounted for. 

The call for substitutes or new proc- 
esses to cheapen production has been 


manifest during the last few months. 
The latest process is that of H. T. Yar- 
yan of Toledo, Ohio, who states that by 
his process gasoline can be produced for 
10 cents a gallon by means of an inven- 
tion of his which will get 90 per cent of 
gasoline out of the crude oil, instead of 
20 per cent, which the present oil com- 
panies are stated to be getting. Accord- 
ing to the inventor, by his process he can 
make all of the by-products of crude oil, 
including kerosene, paraffine, tar and 
greases, up into gasoline. When his 
process is finished, nothing but tar is 
left, the rest being gasoline. 

The Atlantic Refining Co. in Phila- 
delphia and Pittsburgh has raised the 
price of gasoline 1 cent to 21 and 22 
cents, respectively. 

Portland, Ore., prices were advanced 
last week 1 cent to 15 and 16% cents, 
retail. Tacoma prices again advanced 1 
cent to 16% cents. 


Investigation in New Jersey 


The recent rise in gasoline prices in 
New Jersey has caused a resolution to be 
be passed in the House of the Legislature 
for a thorough inquiry of the conditions 
leading to the higher prices. The Ju- 
diciary committee of the House will con- 
duct the investigation. It is conceded by 
many in that State that gasoline is no 
longer a luxury, but a necessity, because 
of the extensive use of the commodity 
for commercial purposes. 


$1 Tax for Overcharge 


A bill intended to reduce the price of 
gasoline was introduced yesterday by 
Representative Ben Johnson of Ken- 
tucky. It proposes that whenever the 
first vender sells a gallon of gasoline at 
a price as high as 15 cents, he shall pay 
a tax of $1 for each gallon, and an ad- 
ditional tax of $1 a gallon for each cent 
above that figure. 


Farmers Oppose Gasoline Tax 


FRESNO, CAL, Jan. 14—Automobile 
owners, dealers and farmers using trac- 
tors on their farms, representing the San 
Joaquin Valley, attended a mass meeting 
held in this city yesterday and protested 
vigorously against the emergency war 
taxes on gas engine, horsepower and 
gasoline to President Wilson and mem- 
bers of Congress. 

Resolutions strongly objecting to the 
proposed taxes were passed and adopted. 
These resolutions are to be sent to Wash- 
ington. In the resolutions the tax is de- 
clared to be unjust on the grounds that 
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automobiles are necessary to progress 
and prosperity and that the progress of 
California is largely dependent on the 
use of automobiles and gas engines in 
pumping plants and farm machinery. 

The following table gives a range of 
the current prices: 


Present 
Price April1 Increase 
pS a 21 12.5 8.5 
Baltimore, Md. ..... 21 11 10 
Boston, Mass. ...... 22 13 9 
|, a eee 18 12 6 
Charleston, S. C..... 21.5 15 6.5 
Cheyenne, Wyo. .... 20 15 5 
Crtca@o, TH. ok. sc 16.5 10.5 6 
Cincinnati, Ohio .... 20 12 8 
Cleveland, Ohio .... 15 11 4 
i 19 10 9 
Denver, Colo. ...... 20 15 5 
Detroit, Mich. ...... 16 10.5 5.5 
Douglas, Ariz. ..... 22.5 16.5 6 
se FOO, TOK <0 cce 20 11 9 
Fort Worth, Tex.... 19 10 9 
Hartford, Conn. .... 21 11 10 
PROUNCON, TEE. . 6 ccis 19 10 9 
Kansas City, Mo.... 15.8 9.8 6 
Louisville, Ky. ..... 18 11 3 
Los Angeles, Cal.... 15 12 3 
Memphis, Tenn. .... 18 10 8 
Minneapolis, Minn... 16.5 11.5 5 
Nashville, Tenn. .... 16 10 6 
New York City...... 22 12 10 
Newark, Pe ds. scsws 21 9 12 
New Orleans, La. ... 17.5 11 6.5 
oe ae, ee 18 12 6 
Oklahoma City, Okla. 19 12 7 
Omaha, Neb. ...... 15 10 5 
Pensacola, Fla. .... 18.5 15 3.5 
Philadelphia, Pa. ... 21 11 10 
Pittsburgh, Pa. ....: 22 9 13 
Portiand, Me.. .....+. 22 13 9 
St. Louis, Mo, ..... 15.9 9.9 6 
St. Paul, Minn. ..... 16.5 11.5 5 
San Francisco, Cal.. 15 11.5 3.5 
Savannah, Ga. ..... 20 13 7 
Seattle, Wash. ..... 14. 12 2 
Shreveport, La. .... 18.5 10 8.5 
‘Teemon, AM .s..%. 22.5 17 5.3 
Vicksburg, Miss..... 19.5 13.5 6 


Government Constructs Armored Car at 
Rock Island 


Rock ISLAND, ILL., Jan. 17—There is 
being finished at the government arsenal 
in Rock Island, an armored car for the 
United States war department, which is 
the first of the kind to be constructed in 
this country. Originally, the car was a 
Jeffery commercial truck. A 45-hp. 
engine has been substituted for the 
thirty, first installed, and when the car 
is ready for service a test will be made 
upon the arsenal drives. The entire ma- 
chine, with the exception of the wheels, 
is protected with 2/10-in. armor, though 
armor plate will be substituted later. 
There are loop holes for the use of field 
glasses and two revolving turrets, on 
each of which is mounted a rapid-fire 
gun, each discharging 450 shots per 
minute, though this can be increased. to 
600 if necessary. The car will carry six 
men. Driving apparatus, which permits 
the car to go ahead or backward, is in 
position but is operated separately, thus 
requiring one man for each, the other 
four men to handle the rapid fire guns. 

Work also has been started on a 
lighter and speedier armored automobile, 
which will be armed with one machine 
gun and carry a crew of two or three 
men. 

Experiments have demonstrated that 
armor plate 2/10 in. thick will resist 
small-arms fire. This is as thick as the 
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shields used on the machine guns in use 
in the European war. 

The War Department also is planning 
a motor vehicle equipped with small 
rapid-fire guns, but limitation as to 
weight materially restricts the amount 
of armament that can be placed on such 
a vehicle. On account of the character 
of the roads here it will be impossible 
to use as heavy armored trucks in this 
country as in Europe, the limit of safe 
weight having been found here to be 
8500 lb. England has purchased in this 
country supply trucks that weigh loaded 
between 12,000 and 13,000 lb. Trucks as 
heavy as this would wreck many of our 
country bridges. 


To Compel Truck Fenders 


CuHIcAGO, ILL., Jan. 18—Although the 
ordinance, stipulating that all motor 
trucks operating in this city shall be 
equipped with fenders, has been declared 
invalid, mandamus proceedings have 
been instituted against Chief of Police 
Healey to compel its enforcement by five 
makers of fenders. The bill of complaint 
states that of the fifty-nine persons killed 
by motor trucks in Chicago during the 
past 11 months, twenty-six were children 
whose lives would have been saved had 
the vehicles carried fenders. 


Durant-Dort Capital Increased 


FLINT, MicH., Jan. 15—The capital 
stock of the Durant-Dort Carriage Co. 
has been reduced from $2,000,000 to 
$1,000,000. 


War Automobiles Sent Direct to 
Petrograd 


GRAND HAVEN, MIcH., Jan. 14— 
Transfer shipments of war automobiles 
and accessories have been handled by 
the local lake lines, the shipments being 
routed direct to Petrograd in the main. 
The Grand Trunk railroad is handling 
the major portion of the shipments. 


British Tire Blockade Hits Dutch 


Paris, Dec. 30—Travelers from Hol- 
land report that England’s tire blockade 
is so tight that only the minimum num- 
ber of tires necessary for public service 
are allowed to pass into Dutch territory. 
Automobile owners are not allowed to 
have new tires until they have returned 
their old casings and tubes, even though 
they are unfit for any further service. 

Notwithstanding the severity of the 
control and the heavy fines imposed, 
smugglers make repeated attempts to get 
rubber across the frontier into Germany. 
The market price of rubber in Holland is 
at present about $1.60 per pound. The 
penalty for those caught in the act of 
smuggling is $6.40 a pound; but as Ger- 
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man agents are willing to pay $10 a 
pound for all rubber brought across the 
frontier, smuggling is a_ profitable, 
though dangerous, uccupation. 


Must Notify Insurance Co. Immediately 


LANSING, MicH., Jan. 14—The Su- 
preme Court of Michigan in a decision af- 
fecting the Oakland Motor Car Co., Pon- 
tiac, Mich., held that when a liability in- 
surance company is notified about an ac- 
cident three months after it occurred that 
this is not an immediate notification. In 
this particular case the Oakland com- 
pany had a liability insurance policy with 
the American Fidelity Co., covering au- 
tomobiles used by the Pontiac manufac- 
turer for testing in Pontiac. One of the 
cars while on a testing run was the cause 
of a runaway, and a Mrs. Sarah Gregory 
was hurt. She brought action for recov- 
ery of damages, and was given a verdict 
for $1,500. The Oakland Motor Car Co. 
brought suit against the insurance com- 
pany for this amount, but the American 
Fidelity Co. refused to settle, claiming 
that its agreement with the Oakland 
company specifies that it must be noti- 
fied immediately about accidents, and in 
this instance the insurance company was 
notified three months after the accident 
occurred. In a lower court a decision 
was rendered in favor of the Oakland 
Motor Car Co., but now the supreme 
court reversed the decision without a 
new trial. 


Synthetic Rubber in German Tires 

BERLIN, GERMANY, Jan. 14—Automo- 
bile tires of artificial rubber are now be- 
ing made in Germany. In his address 
to the Reichstag last week Chancellor 
von Bethmann Hollweg stated that Ger- 
man inventors had discovered a method 
of producing synthetic rubber. It was 
stated that at almost the same hour that 
the Chancellor’s statement was made, a 
factory succeeded in working this rub- 
ber into tires which will wear for a year. 


Hercules Plant Erection Started 
CANTON, OHIO, Jan. 17—Ground has 
been broken for the erection of the plant 
of the Hercules Motor Mfg. Co., which 
will build a light delivery wagon. The 
plant will be 75 by 360 ft. and will be 
completed within sixty days. 


Consolidated Car Co. Enlarges Plant 


DETROIT, MICH., Jan. 17—The Con- 
solidated Car Co. which makes the Ab- 
bott-Detroit cars concluded a deal where- 
by it has taken over the plant of 
Schweppe & Wilt at Meldrum and La- 


fayette Avenue, East. The latter com- - 


pany will move into a new plant on Mt. 
Elliott. 
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60,000 Cars at 
French Front 


Repair Factories with Power 
Equipment Behind Lines 
Can Be Moved Rapidly 


PaRIsS, FRANCE, Jan. 14—According to 
dispatches sent out from this city, there 
are at present about 60,000 automobiles, 
worth $60,000,000, in use on the fighting 
lines in France. The machines are hav- 
ing the hardest kind of use and yet but 
25 per cent are under repair. Each 
army now possesses a large repair camp. 
It is a novel feature of army organiza- 
tion. Up to two months ago machines 
needing repairs had to be sent to garages 
in the nearest large city. To avoid loss 
of time, regular factories equipped with 
machinery for automobile construction 
have been built behind each army. They 
consist of about a dozen enormous 
wooden sheds covered with waterproof 
canvas. 

Electricity generated on the spot oper- 
ates all the lathes. Two hundred me- 
chanics work night and day in two shifts. 
Spare parts of every description for 
every make of car, tires,. lamps, head- 
lights and every possible accessory are 
kept in large stock. Everything is so 
arranged that the whole camp, including 
the sheds, can be moved bodily to another 
part of the country within a week. 
Emergency workshops, composed of three 
automobile wagons, carrying all repair 
tools and an ample supply of spare parts, 
are kept in perpetual readiness, should 
the army suddenly advance. 


Special Burd Ring for High Speed Motors 


ROCKFORD, ILL., Jan. 14—A new Burd 
piston ring has been developed by the 
Burd High Compression Ring Co. which 
will be known to the trade as the “Burd 
high speed model.” In appearance it is 
not dissimilar to the standard Burd ring, 
and to the layman there is little or no 
evidence of change from the former 
specifications. It is intended to meet the 
difficult requirements of aeroplane mo- 
tors and high power car engines. 

The aluminum alloy piston calls for 
greater clearances between the piston 
and cylinder walls, to provide for the 
greater expansion. The Burd high speed 
model piston ring is especially adapted 
to meet these unusual conditions. 


Jones Now Johns-Manville Speedometer 

NEw York City, Jan. 13—H. W. 
Johns-Manville Co., announces that the 
name “Jones” has been discontinued in 
connection with its speedometer, which 
is now known as the Johns-Manville 
speedometer. 
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Five Year Trust for 
Entz Patents 


Six Members Represent General 
Electric Co. and Owen 
Magnetic Co. 


New YorK City, Jan. 15—A voting 
trust has been constituted in connection 
with the Entz Motor Patent Corp., con- 
trolling the Entz electric transmission 
patents, large interests in which were 
recently purchased by the General Elec- 
tric Co., from R. M. Owen & Co., which 
previously controlled them exclusively. 
The voting trust will exist for five years 
and the power of voting the stock of the 
corporation rests with the following par- 
ties: R. M. Owen, president; R. A. 
Rainey, first vice-president, Entz Motor 
Patent Corp; D. C. Durland, of the 
Sprague electric, which is a General 
Electric property; Geo. F. Morrison, 
Edison Lamp Works, which is controlled 
by the General Electric, and R. H. Mont- 
gomery and Richard Swartout, repre- 
senting financial interests. 


McClurg Rubber Takes Over S. & M. Co. 


CosHocTON, OHIO, Jan. 14—Formal 
transfer of the property of the S. & M. 
Tire & Rubber Co., to the new McClurg 
Rubber Co. was made by Receiver E. A. 
Crawford, the consideration being $35,- 
735.88.. A journal entry was filed in 
common pleas court showing that the 
old stockhelders may complete payment 
on their stock and receive shares of stock 
in the new company. 

It was stated that the rubber plant 
will now commence operating to full ca- 
pacity, with from forty to sixty em- 
ployees, the number to be increased. 


Bull Chairman J. I. Case Board— 
Davis New President 


RACINE, WIs., Jan. 17.—The reorgan- 
ization of the official personnel of the 
J. I. Case T. M. Co., Racine, Wis., which 
has been going on for six months, was 
completed on Jan. 12 at a special meet- 
ing of the board of directors. F. K. 
Bull, for many years president, was ad- 
vanced to a new position just created, 
that of chairman of the board of direc- 
tors. W. J. Davis, treasurer, was elected 
president and will continue as treasurer. 
The complete list of officers and direc- 
tors now is: 

Chairman of the board, F. K. Bull; 
president and treasurer, W. J. Davis; 
vice-presidents, E. J. Gittins and M. H. 
Pettit; secretary, W. F. Sawyer; assist- 
ant secretary, Stephen Bull; assistant 


treasurers, C. J. Farney and R. P. How-. 


ell; directors, the officers and Frederick 
Robinson, W. E. Black, F. L. Hine and 
A. O. Choate. 
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- F, K. Bull’s father was one of the four 
founders of the big institution. He has 
been its head for nearly thirty years 
In the new position of chairman of the 
board, Mr. Bull will have complete super- 
vision of all branches of the business. 
The new president, W. J. Davis, came to 
Racine from Marinette, Wis., five years 
ago to become president of the Manu- 
facturers’ National Bank. Two years 
ago he was elected treasurer of the Case 
company and now he takes the larger 
duties of president, being provided with 
two assistant treasurers. 


Increase of Wis. Registrations 

MADISON, WIS., Jan. 17—During the 
first 15 days of 1916, 22,250 applications 
from private owners for 1916 licenses 
were received by the Secretary of State 
of Wisconsin. During the same period 
of 1915, the number of applications was 
only 9750. Only 6000 sets of plates 
have been issued thus far, because of the 
inability of the contractor for plates to 
make prompt delivery as specified. Per- 
mission has been given to operate under 
former licenses until new plates can be 
provided. 


Overland Capital Raised to 


$75,000,000 


ToLepo, OHIO, Jan. 14—At a special 
meeting to-day of the stockholders of 
the Willys-Overland Co., this city, 
the proposed program to increase the 
capital stock of the company as outlined 
in THE AUTOMOBILE of Nov. 11 has been 
authorized. The new capital amounts to 
$75,000,000 and consists of $50,000,000 
common and $25,000,000 preferred. The 
common stock has been increased from 
$25,000,000 and the preferred is a new 
stock issue. 

This action formally approves the 
proposal outlined last November for the 
capital increase and also the issue of 
$15,000,000 new convertible 7 per cent 
preferred stock, which has been offered 
to common stock to the extent of 71% 
per cent of holdings at 110 and to the 
holders of the old preferred stock on 
similar terms. The old issue of pre- 
ferred has been called for redemption 
at 110. The company has outstanding 
at present $21,000,060 common stock. 


St. Louis Chevrolet Raises Capital to 
$1,000,000 

St. Louis, Mo., Jan. 12—The capital 
stock of the Chevrolet Motor Co. of St. 
Louis has been increased from $10,000 
to $1,000,000 according to a statement 
filed with the Secretary of State of Mis- 
souri. About the same time a statement 
was filed by the Banner Buggy Co. show- 
ing a decrease in capital stock from 
$700,000 to $400,000. Russell E. Gard- 
ner, president of the buggy company, is 
also president of the local Chevrolet Co. 
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Canada Ford Makes 
$3,202,000 


1915 Output 24,500 Cars—To 
be Raised to 40,000 
in 1916 


DETROIT, MicH., Jan. 14—Earnings of 
the Ford Motor Co. of Canada, in the 
past year ended Sept. 30, 1915, amounted 
to $3,202,000, on an output of 24,500 cars. 
The company at present has outstand- 
ing $7,000,000 capital stock, of which 
$6,000,000 represents the recent 600 per 
cent stock dividend. Last year’s earn- 
ings therefore are equivalent to 45 per 
cent on the increased amount of stock. 

The output for the current year will 
be 40,000 cars. The present capacity of 
the plant is 60,000 cars. 

The cash dividends paid by the com- 
pany have amounted to $1,600,000, or an 
average of about 116 per cent per an- 
num. This has been in addition to stock 
dividends. 

The record of profits and production 
of the company is as follows: 


Year Production Net Earnings 
ee: 24,500 $3,202,000 
1 See 16,000 2,022,000 
Se ee 11,500 1,317,000 
os 6.5 1,065,000 


800 Stockholders Hold Reo Shares 


LANSING, MIcH., Jan. 5—The shares 
of stock of the Reo Motor Car Co. are 
held by about 800 stockholders, accord- 
ing to Secretary-Treasurer Donald E. 
Bates, of the Reo company. Most of the 
holders reside either in Lansing or in De- 
troit and 15 per cent hold less than ten 
shares each. The par value of the Reo 
shares is $10. Ever since the company 
was started the control of stock has 
remained with the men who started it. 

The capital stock, when the company 
was incorporated in August, 1904, was 
$500,000. It was later increased to $1,- 
000,000 then to $4,000,000 and last De- 
cember to $10,000,000. Of the $4,000,000 
capital stock $1,000,000 was held in re- 
serve in the treasury. Dividends were: 





‘ mtg , eS 
RES nein pe PE aeepe ate FAL - “to wa ae m 
ier Peet aaa @ atleast 3 50 
|. SRR ER RES yy _— 
iba ae alakcwtit erat tno waded 60 
|. Se eee aa eon 30 _ 
PR eh Re See 3 
ae Ee PE NE ate 20 ‘ 
Lp EG? Py SRE SP Ae a 10 he 
eee ee ca ee ee eee 37 50 
ei, kearra nok ce tar ates A aed 357 100 
ae 409% 333% 
Average per year......... 3744 30 





*Does not include regular > ig te | divi- 
dend of 214 per cent payable Jan. 1, 1916 


Since 1905 and up to the end of Oc- 
tober, 1915, the total number of pas- 
senger cars made and sold by the Reo 
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Motor Car Co., was 72,050. The annual 
production was as follows: 





Year Cars 
BOI AF oi + bcm, Aoeila we bie ea eeieeierin 864 
Ie ad oaks oaiche. stew ouecerine borate 2,458 
OG Sich dls sce cincaid RE Ses 3,967 
ON iran idle lares'e 5&0 ane ike wiaiaen 4,105 
BOON ooo als sevice eh oes ele UE eee ee er 6,592 
COM t Aid cee dgt oie ond Be leaimaialen 6,588 
ao fap wd eelahe avec Se ate aiaie evere ae 5,278 
WIS cciei eck © a eludes nicer a 6,342 
PO ag ot oe bison alta ace sim Weare t 7,647 
Tt PA RE rk ee re ee er 13,516%* 
Lo. SRR Le ee on nee ae ee 14,693*** 
Potal. 12 FORUM... . o.oo s.cdsee seins 72,050 
AVETESS DET FORT... oo se saccccicwes 6,550 





*For fiscal year of 11 months. 
**For fiscal year of 14 months. 
***For period of 10 months. 


Seven Lansing Firms Paid Big Dividends 
in 1915 


LANSING, MicH., Jan. 6—During 1915 
seven local manufacturing concerns di- 
rectly connected with the automobile in- 
dustry, have paid to their shareholders 
cash dividends totaling 140 per cent and 
stock dividends totaling 206 per cent. 
The amount credited to each concern was 
as follows: Reo Motor Car Co., 35 per 
cent cash, 100 per cent stock; W. K. 
Prudden Co., 30 per cent cash; Auto 
Body Co., 25 per cent cash, 96 per cent 
stock; Auto Wheel Co., 20 per cent cash; 
Atlas Drop Forge Co., Bates & Edmunds 
Motor Co., and Reo Motor Truck Co., 
each 10 per cent cash. 


Sheet Steel Parts Makers to Double 
Capacity 

DetTroIT, MicH., Jan. 17—The Holihan 
Mfg. Co., Twenty-first Street and West 
Jefferson Avenue, which makes sheet 
metal parts, such as gas tanks, flat and 
crown fenders, hoods and general stamp- 
ings, is to double its plant. According 
to officials of the company business was 
300 per cent better during 1915 than it 
was in 1914. 


Ampco Re-elects Board 


MILWAUKEE, WIS., Jan. 14—At the an- 
nual meeting of the stockholders of the 
American Metal Products Company 
(producers of “Ampco” bronze), the 
old Board of Directors was re-elected, 
being constituted as follows: Peter J. 
Weber, president; Henry C. Brelie, vice- 
president; Wm. J. Eberle, secretary and 
treasurer; Richard Gaertner, manager, 
and Charles E. Helm and August Litt- 
mann. 

The officers reported that although 
the present plant was being worked to 
full capacity it was impossible to keep 
up with the demand, that orders on 
hand were plentiful, and that the many 
large orders pending absolutely ‘neces- 
sitated the immediate installation of ad- 
ditional facilities. 


Goodyear Rushes New Plants 


AKRON, OHIO, Jan. 14—The new plants 
of the Goodyear Tire & Rubber Co., this 
city, are being rushed to completion. 
These will give the company a capacity 
of 20,000 automobile tires a day. 
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Ogren Expands To 
$1,000,000 Co. 


Name Changed to Ogren Motor 
Works, Inc.—H. W. Ogren 
Chief Engineer 


WAUKEGAN, ILL., Jan. 14—The Ogren 
Motor Car Co., has changed its name to 
the Ogren Motor Works, Inc., and has in- 
creased its capital stock from $25,000 to 
$1,000,000. The company this year will 
inaugurate an extensive expansion policy 
which includes the above increase of 
capital and the construction of a plant 
in Waukegan. 

H. W. Ogren, designer of the car, has 
been appointed chief engineer and gen- 
eral manager of the new company which 
was incorporated under the laws of 
Delaware. 

On Feb. 1 ground will be broken for a 
new plant in this city, which will cost 
$150,000, and as soon as the buildings 
are ready for occupancy the company 
will move from Chicago, its present lo- 
cation. The main building of the plant 
will measure 150 by 900 ft. 

It is the intention of the company to 
continue the manufacture of its present 
model, a six listed at $2,500, and in ad- 
dition to put on the market another type 
of six-cylinder car that will sell for less 
than $1,000. Production plans for 1916 
call for the manufacture of 3000 cars. 

The company is building two racing 
cars for a campaign next season. Tom 
Alley, has been engaged to pilot the cars 
in most of the races for this year. 


Steel Lower—Oils Higher 


NEw YorRK City, Jan. _18—Market 
prices in general last week were subject 
to many changes. Bessemer and open- 
hearth steel dropped $1 a ton to $32 and 
$33, respectively, while a majority of the 
oils and lubricants saw small gains. An- 
other important change and of much in- 
terest to the tire makers at the present 
time is the reduction in Para and Ceylon 
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rubber prices. Last week the reductions 
of both grades amounted to 7 and 8 
cents, respectively. Copper went up % 
cent a pound in both electrolytic and 
Lake grades. 

Tin has kept up its downward move- 
ment, which has reached the $41 mark 
per 100 lb. 

The demand for automobile materials 
is at the present time very large and the 
manufacturers, as has been stated in 
previous issues of THE AUTOMOBILE, are 
having difficulty in procuring certain 
metals and other materials. It has been 
estimated that the crude rubber output 
during the current year will establish a 
new high record at 175,000 tons dry 
weight, worth over $260,000,000. The 
value of rubber is a fluctuating quantity, 
but it is estimated that the average 
wholesale price for the current year will 
be 75 cents per pound. 

Approximately 131,000 tons of crude 
rubber were gathered throughout the 
world last year. As the big American 
consumers of rubber buy several months 
ahead, it is apparent that they are still 
working on lower-priced rubber. Even 
$1 a pound, while it represents an ad- 
vance of 30 per cent for the year, seems 
low when contrasted with the average 
prices in 1910 for the two grades, viz., 
$2.18 for plantation, and $2.75 for Para. 


Lion Tire and Rubber Corp. Formed 


LAFAYETTE, IND., Jan. 14—The Lion 
Tire & Rubber Corp., this city, has been 
incorporated with a capital of $150,000 
to manufacture automobile tires. The 
company has purchased the Heinze plant 
on Union Street where it will carry on 
its manufacturing. The incorporators 
are Ferdinand Dryfus, Thomas Follen, 
P. F. Freel, W. A. Klepper, R. K. Bed- 
good, H. J. Haarmeyer of this city; G. B. 
Smity of Pittsburgh; J. T. Cullen of 
Peru; Thomas Crane of Chicago, and 
Edward Taylor of Montmorenci. 

The following officers have been 
elected: President, Ferdinand Dryfus; 
first vice-president, Thomas Follen; sec- 
ond vice-president, Edward Taylor; 
treasurer, P. F. Freel; secretary, H. J. 
Haarmeyer. 
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The output will be 200 tires a day and 
the same number of men will be em- 
ployed. It is expected that the first 
tires will be ready for the market on 
May 1. 


100,000 Studebakers for 1916 


DETROIT, MicH., Jan. 14—The Stude- 
baker Corp., has planned a production 
schedule for 1916 which calls for 100,- 
000 cars. The factory has been running 
full capacity, and more than 5000 of the 
new models have been shipped since 
Jan. 1. 


Studebaker Succeeds Swander 


NEw YoRK City, Jan. 14—C. D. Stude- 
baker, who has been connected with the 
local branch of the Firestone Tire & 
Rubber Co., has been appointed branch 
manager to take the place of D. C. 
Swander, who becomes eastern district 
sales manager. H. Topping, who was 
Mr. Studebaker’s assistant, has succeeded 
him as office manager. 


Ohio’s Chauffeur License Law Not En- 


forced 


CoLUMBUS, OHIO, Jan. 15—According 
to instructions issued by W. H. Walker, 
Ohio Registrar of Automobiles no at- 
tempt will be made to enforce the chauf- 
feurs’ license law in the State until the 
highest court finally passes on the ques- 
tion of constitutionality of the law. In 
a letter written to Joseph Cisan, Jr., 
examiner of chauffeurs at Cleveland the 
instructions are given that applicants 
for chauffeurs’ licenses must be informed 
of the unsettled condition of the law and 
to discourage all chauffeurs from regis- 
tering. 
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Security Prices 
Lower 


General Motors Common Goes 
Up 10 Points— Rest of 
Market Apathetic 


NEw YorRK City, Jan. 19—Automobile 
and accessory issues last week were dull 
with the exception of General Motors, 
which picked up in price yesterday, 
reaching the 489 mark, just 24 points 
higher than Saturday’s quotation. The 
rest of the issues showed few marked 
gains. Those stocks which have occu- 
pied more or less prominence on the Ex- 
change during the last few months have 
lately shown a declining tendency, es- 
pecially Maxwell, Overland and Stude- 
baker. Last week Maxwell common 
dropped 3 points; Overland dropped 1 
point; and Studebaker closed with a 2- 
point loss. In regard to Overland se- 
curities, the committee on securities on 
the New York Stock Exchange has ruled 
that all transactions in the common stock 
of that company be ex-rights Jan. 17, 
and that transactions in rights must he 





Pratt Leaves Pierce-Arrow 

BuFFALO, N. Y., Jan. 11—J. Elmer 
Pratt, who has been sales manager of 
the Pierce-Arrow for seven years, has 
severed his connection with that organi- 
zation. Mr. Pratt has not yet announced 
his future plans but is going to continue 
actively in the industry. He enjoys the 
country-wide confidences of all who have 
come in contact with him during his 
long years of service in the industry. 
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settled Jan. 19, when due bills must oe 
redeemed. The right to subscribe at 
102% for new convertible 7 per cent pre- 
ferred stock to the extent of 71% per 
cent of the holdings expires Jan. 21. 

Last week several small gains were 
made; Reo Motor Car went up 2 points 
as did Stewart-Warner common; White 
rose %4 point; and Studebaker preferred 
closed with a 1-point gain. 

A few of the drops are as follows: 
Chalmers, 5 points; Chevrolet, 4 points; 
International Motors common and pre- 
ferred, 4 and 5 points; Peerless, 1 point, 
and U.S. Rubber common and preferred, 
% and 1% points, respectively. 

Chalmers common featured the De- 
troit securities last week with a 10%- 
point drop. Continental Motor common 
went up 5% points. The rest of the 
market showed small gains and losses 
ranging from 1% to 3 points. 


Shafer Leaves Flint Varnish 
FLINT, MIcH., Jan. 11—A. E. Schafer, 
who for the past two years has been 
associated with the Flint Varnish & 
Color Works as vice-president and gen- 
eral sales manager has severed his con- 
nection with that company. 


Overland Talks for Dealers 


CuicaGo, ILL, Jan. 18—During the 
week of the Coliseum motor car show 
Jan. 22-29, the Willys-Overland com- 
pany will conduct a series of educational 
talks for dealers at Overland head- 
quarters, Congress Hotel, at 3 p. m. each 
day of the show with the exception of 
the closing date, Saturday, Jan. 29. 
Henry H. Hower, of the Knight motor 
department will deliver the talks which 
are connected with the Knight motor. 


Automobile Securities Quotations on the New York and Detroit Exchanges 
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Hoff Pullman Presi- 
dent 


Succeeds J. C. Schmidt—Co. 
Is Operating Plant at 
Full Capacity 


York, Pa., Jan. 14.—C. L. Hoff, gen- 
eral manager of the Standard Chain Co., 
this city, has been elected president of 
the Pullman Motor Car Co., to succeed 
John C. Schmidt, for the past four 
months the head of the Pullman com- 
pany. The duties of former-President 
Schmidt, who is also president of the 
Standard Chain Co., having become too 
strenuous, is given as the cause for the 
change. 

The Pullman company has embarked 
on one of its most successful seasons, the 
factory being operated to its fullest ca- 
pacity. More than 600 men are now 
employed on the day and night shifts. 
Improvements have recently been made 
to the plant at a cost approximating 
$100,000. 

W. F. Grove, for the past seven months 
connected with the Bell Motor Car Co. 
as general sales manager and factory 
superintendent, has resigned his position 
to become the head of the York Motor 
Car Co., a new organization established 
for the sale of Pullman cars exclusively. 
The company has located its headquar- 
ters at 217 North George Street, where 
a show and salesroom and service station 
will be maintained. A full line of auto- 
mobile tires and accessories will be han- 
dled by the company. The district cov- 
ered by the agency includes York, Adams 
and Lancaster counties. The York Auto 
Exchange was formerly the agency for 
the Pullman car in York. 


Good Patents Often Unworkable 
(Concluded from page 119) 
inventor will still be deprived of the 
right to make the improved form of the 
device without the consent of the second 
patentee until the second patent expires. 

Under these circumtsances, obviously 
the thing for the parties to do is to reach 
some business agreement, and this is 
usually the outcome, and it accounts in 
a large measure for manufacturing 
concerns holding a series of patents cov- 
ering the development of the articles 
they manufacture. Often a single ar- 
ticle, such as a spark plug will be .cov- 
ered by a half dozen or more patents, the 
earlier ones having broad claims on the 
particular type of plug, and the later 
ones going into the detail structure or 
perhaps to the process of manufacture 
of the plug or of a part of it, such as the 
porcelain. 

Patents cannot, therefore, be segre- 
gated and held up individually as repre- 
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senting the product solely of the pat- 
entee; each is simply a step in the ad- 
vancement of the art; merely the carry- 
ing forward of ideas previously ex- 
pressed in broader terms, each patent 
being coupled with perhaps a dozen 
others, all of which are necessary to 
form the links of a chain of protection 
for a particular article of manufacture. 


Licensing System for Dealers and Users 
Legal 

New YorK City, Jan. 14—Holding 
that the Victor Talking Machine Co.’s 
system of price maintenance is legal, the 
United States Circuit Court of Appeals 
in New York has reversed the decision 
of the United States District Court. The 
Victor company brought suit against R. 
H. Macy & Co., this city, the complaint 
being in regard to its licensing system, 
by which dealers are licensed to sell Vic- 
tor goods, and purchasers are licensed to 
use them. Each Victor machine bears a 
plate stating that it is not sold, but 
rented on a royalty under certain pat- 
ents, and that it becomes the property of 
the user on the expiration of the patents. 
It is also provided that for violation of 
the license the machine may be taken 
back by the company and the royalty re- 
funded less 5 per cent per year for use. 
By these provisions the Victor company 
is given full control until the expiration 
of the patent. 


Elects New Board of 
Directors 


St. Louis, Mo., Jan. 14—The All-Steel 
Motor Car Co., this city, has elected a 
new board of directors as follows: C. L. 
Smith, E. F. Stockholm, F. V. L. Smith, 
A. C. Duncan, John Hambeacon, Fred 
Smith and O. O. Trorlicht. 

Brig.-Gen. E. J. Spencer has stepped 
down as president of the company, and it 
is stated that a new head will be selected 
at the next meeting of the board of 
directors. 

The company has a capital stock of 
$400,000, of which half is paid in. Its 
plant in Macon, Mo., which will employ 
about 750 men, will be opened within 
sixty days. 


All-Steel Co. 


Patterson and Burrows Are Partners 


Detroit, MicH., Jan. 12—Fred J. Pat- 
terson, formerly with the Ferro Machine 
& Foundry Co., and the Steel Products 
Co., both of Cleveland, and F. J. Bur- 
rows, who was buyer for the old Briggs- 
Detroiter Co., have formed a partner- 
ship as manufacturers representatives. 
Headquarters have been taken in the 
Kresge Building. The new firm has 
thus far secured the representation of 
the Toledo Steel Tube Co., the Hoosier 
Castings Co., the Curtis. Screw Works 
and W. W. Wainwright & Sons. 
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Randall-Faichney 
Reorganized 


Management Unchanged— 
New Company Takes Over 
Assets of Old One 


Boston, MaAss., Jan. 17—The Randall- 
Faichney Co. has been reorganized, the 
new company taking over all the assets 
of the old one including the building and 
good will of the business. The produc- 
tion of motor car accessories will be con- 
tinued and a number of new products 
added. The management will be the 
same as during the past nineteen years 
and the heads of the various departments 
are practically the same. The officers 
of the company are: President, W. A. 
Randall; vice-president, G. H. Faichney; 
treasurer, Chas. P. Blinn. 


Father Held Responsible for Son’s Acci- 
dent 


CINCINNATI, OHIO, Jan. 14—There is 
special interest in a decision handed 
down in the United States circuit court 
of appeals in the case of Ida McNorton 
against W. C. Denison, which was ap- 
pealed from the district court at Cleve- 
land, Ohio. One of the main points in- 
volved was the question of whether a 
father is responsible for the acts of his 
son when the latter is driving the 
father’s car. 

In this case the upper court held that 
Mr. Denison was liable for the injury of 
Miss MecNorton because his son, William, 
aged seventeen, was driving at the time, 
and sustained the verdict of $10,000, 
awarded by a jury. The testimony 
showed that William had taken the ma- 
chine without the knowledge of the 
father, while the latter was out of the 
city. The court held that the son law- 
fully represented his father when he 
took out the car. 


Fuller Plant Progresses 
KALAMAZOO, MIcH., Jan. 8—Progress 
is being made on the new plant of Fuller 
& Son Mfg. Co., this city. This company 
manufactures parts for automobiles and 
trucks. The new factory is of concrete 
and steel construction. 


All Pennsylvania Automobile Employees | 
Must Be Insured 


PHILADELPHIA, PA., Dec. 24—On Jan. 
1, when the new Pennsylvania work- 
men’s compensation act goes into effect, 
everyone engaged in the automobile busi- 
ness, whether manufacturing or selling, 
will have to be insured, Compensation 
will be paid to employees on the basis.of 


50 per cent of their wages, the minimum 
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being $5 and the maximum being $10, 
the length of time during which it will be 
paid depending on the nature of the in- 
jury. The premium rates are based on 
each $100 of annual payroll, as follows: 


Pub. 
Lia- 
Premium bility 
Dealers, including executive and 


ED 346 vce tras aieee we $0.61 ee a 
Automobile and body manufactur- 

ee OEE cccnceccesces -74 $0.05 
Automobile manufacturing (turn- 

ing out automobiles complete). .56 .03 
Automobile manufacturing — as- 

sembling of manufactured parts 

aE EE PER ey SE aN 51 .03 
Automobile radiator manufactur- 

dette Aieeat a bre Bia a'@ oii Ga 18.0 .74 .05 
Automobile salesrooms (no gar- 

age or repair shop).......... .33 10 
Automobile top manufacturing.. .45 .05 
Automobile windshield manufac- 

ED chal karan Sa ace au ao: ba 4 ores .56 .05 


Simms Magneto and Generator on Max- 
well Record Holder 

Los ANGELES, CAL. Jan. 14—The 
Maxwell stock car, which established a 
record of 22,022.38 miles of continuous 
running for nearly 44 days under 
A. A. A. sanction in this city, was 
equipped with a Simms magneto and a 
Simms Huff generator, which were in 
perfect condition at the completion of the 
test. The car was stopped voluntarily 
by the local agent and was started 50 
sec. later, the starter working perfectly. 
The car has been run 2000 miles since 
Jan. 5 without any part of the machine 
being touched. 


Haynes Offers Twin Six for Oldest 
Car 


Kokomo, IND., Jan. 18—The Haynes 
Automobile Co., this city, is offering a 
Haynes Twin Six to the owner of the 
oldest Haynes automobile in America. 
The company is desirous of procuring its 
oldest car now in service. This will be 
an even trade. Owners of the old Haynes 
cars are requested to send in their names 
to the factory in this city, together with 
complete descriptions of the cars. 


Herreshoff Crediters te Get 30 Per Cent 


DETROIT, MICH., Jan. 12—The Detroit 
Trust Co., has announced that the credi- 
tors of the defunct Herreshoff Motor Co., 
will receive approximately 30 per cent of 
their claims. Thus far the trust com- 
pany has paid 17 per cent in dividends. 
The claims filed totaled $213,967.92. 
This amount has been reduced to $95,- 
570.49 owing to the discovery of duplica- 
tions, withdrawals and _ disallowances. 
Claims totaling $616.85 are undecided. 


Missouri’s 1915 Registration 76,462 


JEFFERSON CiTy, Mo., Jan. 12—The 
total registration of motor vehicles in 
Missouri during the year 1915 was 76,- 
462, according to figures made public by 
State officials here. The total amount 
turned into the State treasury from au- 
tomobile registrations was $323,292.50. 
Applications for 1916 licenses are com- 
ing in at the rate of 2000 a day. 
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N. Y. Registrations 


Increased 


Prediction of 275,000 Cars in 
1916—31,400 Cars Licensed 
in Metropolitan District 


New YorK City, Jan. 15—Predic- 
tions of automobile registration of 275,- 
000 for New York State in 1916 are 
based on the rush for licenses during the 
last fourteen days. In the metropolitan 
district 31,400 automobiles have been 
licensed so far, as against 22,000 for the 
same period last year. Chauffeurs 
licensed number 11,125, against 12,000 in 
the first two weeks of 1915. Licenses 
issued to chauffeurs and automobiles so 
far this year have brought a revenue to 
the State of $285,000. Last year’s rev- 
enue for the corresponding period was 
$202,000. For all of last year in the 
district 110,000 automobiles and 55,000 
chauffeurs were licensed. 


Pennsylvania Registrations for 10 Years 
$6,000,000 


HARRISBURG, PA., Jan. 17—During the 
past ten years that the State of Pennsyl- 
vania has been licensing automobiles 
more than $6,000,000 in fees has been 
turned into the automobile division of the 
State Highway department. In 1906, the 
first year the State licensed automobiles, 
the State highway department received 
$42,460.42. In 1915, the tenth year for 
licenses, the revenue from motor vehicles 
was $1,665,276.50. The revenue by years 
has been: 1906, $42,460.42; 1907, $59,- 
604.91; 1908, $83,920.69; 1909, $126,- 
954.95; 1910, $321,989.12; 1911, $492,- 
523.50; 1912 $597,723.19; 1913, $841,- 
069.41; 1914, $1,184,646.50; 1915, $1,- 
665,276.50. 


A Traffic Court for N. Y.? 


NEw YoRK City, Jan. 14—A traffic 
court has been suggested for this city 
to settle all traffic cases. Mayor Mitchel, 
who suggested the plan, thinks that the 
present traffic difficulties of the city 
would be greatly lessened by the estab- 
lishment of a special Magistrate’s Court 
which would have jurisdiction over all 
traffic cases, or at least over as many as 
could be brought to one locality, and 
which would be tried as a class by them- 
selves. 


Kansas City Cars Gain 33 Per Cent 


KANSAS CiTy, Mo., Jan. 1—The reg- 
istration of automobiles in this city in- 
creased practically a third during the 
year 1915. Final registration figures in 
the city license department show that 
the last license for the year was No. 
9774, issued on Dec. 24. As all licenses 
must be renewed on Jan. 4, no others 
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were issued during the remainder of 
1915. 

The number of licenses granted ip 
Kansas City since 1908 follow: 


ear Licenses 
pe Re 9 ere 391 

ahs CWS REL AAG sata eee Gaia iaie eacael 1,184 
BE) Watinc bs donioesceeet > aac ates wheeonseun 2,194 
1 ERA ais SA een eae 3,370 
SR OO: a Os SO Ee SEES 4,359 
NEE a ass nissaive acichie sigue bona Wabelwale aie mele ed aan 5.430 
a ae ee ae ee 6,721 
ee RNa ee a ABR eae 9,774 


Eight-Story Overland Service Building 
in New York 


NEw YorK City, Jan. 14—An eight- 
story warehouse and automobile service 
building for the Willys-Overland com. 
pany at 521 to 531 West Fifty-seventh 
Street, through to 518, 524 and 528 West 
Fifty-eighth Street will be built. The 
plans call for a fireproof structure of re. 
inforced concrete construction which wil) 
cost approximately $300,000. 


Adds 1500 Automobile Cars 


NEw YORK City, Jan. 14—The 


Lehigh Valley Railroad has placed or- 


ders for 1500 new automobile cars, 
which will be 40 ft. long, with 10-ft. 
double staggered doors, and will have 
both steel underframes and steel ends. 


No Duty on Cars in Paraguay 


ASUNCION, PARAGuAyY, Dec. 31—A law 
enacted Nov. 8, 1915, provides that un- 
used vehicles, including automobiles and 
trucks, together with their accessories 
and spare parts, shall be exempt from 
import duty in Paraguay for a period of 
two years from that date. The suspended 
duty on motor vehicles imported into that 
country amounts to 62 per cent ad 
valorem, including surtaxes. 


Better Trip Reset on 1916 Speedo- 
meters 
(Concluded from page 138) 

Like similar instruments it is a cen- 
trifugal type with a hand covering a 
dial reading up to 60 m.p.h. The trip 
mileage reads to 100 and the season 
mileage to 100,000. The latest Ford 
type, model FF-16, is mounted flush with 
the dash on the windshield strip, and 
sells for $15. 


Garford 


No changes have been’ made in the 
Garford instrument. It is a centrifugal 
type using a revolving ball race mounted 
on the main driveshaft. In this race are 
¥%-in. steel balls held in place by an in- 


verted steel cup. The inner surface of | 


the cup is so designed that the centrifu- 
gal force of the steel balls which travel 
in radial cam grooves, raises the cup in 
proportion to the car speed. The move- 
ment of the cup is transmitted to the 
indicating needle. The Ford type lists 
at $12.50 and a larger size at $15. 
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Peerless Tube to Add—The Peerless 
Tube Co., Bloomfield, N. J., will erect an 
addition to cost $13,100. 


Tower to Build Trucks—R. J. Tower 
is planning to construct a motor-truck 
factory at Greenville, Mich. 

Winton Building Addition—The Win- 
ton Co., Cleveland, Ohio, is erecting an 
addition to its plant at Berea Road, to be 
80 by 300 ft. 

Ward-Leonard to Build—The Ward- 
Leonard Electric Co., Bronxville, N. Y., 
will build a two-story plant, 100 by 185 
ft., which will cost $35,000. 


Jackson Top Co. Formed—The Jack- 
son Winter Top and Special Body Works, 
Jackson, Mich., was recently formed in 
Jackson, Mich., to make automobile tops 
and bodies. Headquarters are at North 
Columbus Street. 

Rochester Motors Factory—The Roch- 
ester Motors Co., Rochester, N. Y., is 
erecting a brick fireproof factory on 
Wren Street at an estimated cost of 
$9,000. The new structure will be 62 by 
150 ft. and one story high. 
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Chester Rubber to Build—The Chester 


Rubber Tire & Tube Co., Chester, 
W. Va., will take bids in March for a 
plant to cost $720,000, including three 
structures, one 50 by 170 ft., another 40 
by 75 ft. and the third 42 by 75 ft. 


Ohio Motor Makes Lease — The Ohio 


Motor Mfg. Co., Springfield, Ohio, capi- 
talized at $500,000, has leased part of the 
plant of the Winters-Coleman Scale Co. 
and will install machinery to manufac- 
ture internal combustion engines. The 
company is contemplating the erection of 
a large plant at Canton, Ohio. 


Takes Over Automatic Screw—The 
Gas Motor Efficiency Co., Janesville, 
Wis., has taken over the business of the 
Automatic Screw Machine Co., Janesville, 
which has manufactured spark plugs for 
several years. The spark plug depart- 
ment will be greatly enlarged, while the 
production of liquid fuel vaporizers will 
also be increased. 


Rockwell-Drake Plant in Plainville— 
The Rockwell-Drake Co. will begin the 
building of a one-story factory 100 by 
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130 ft. on a site in Plainville, Conn., 
recently purchased by Albert F. Rock- 
well, late of the New Departure Mfg. 
Co. The company, among other things, 
manufactures ball bearings and is now 
located at 78 Grove Street, Hartford. 

Newcastle Co. to Sell Homes to Em- 
ployees—The Greater Newcastle Co., 
with a capital stock of $100,000, has been 
formed in Newcastle, Ind., Jan. 10, those 
interested being President Walter E. 
Flanders and others connected with the 
Maxwell Motor Co. The purpose of the 
new company is to build, rent and sell 
homes to workingmen of the Maxwell 
plants. 

35,000 on Ford Payroll—Including the 
main plant of the Ford Motor Co., De- 
troit, Mich., the total number of office and 
shop workers and officials now on the 
payroll of the company is close to 35,000. 
Of this number there are more than 24,- 
000 men employed in the plant here. The 
office force, shop foremen, _ superin- 
tendents and inspectors aggregate an- 
other 1,000 men employed here in De- 
troit. 


The Automobile Calendar 


Jan. 15-23........ Detroit, Mich., Show, De- 
troit Automobile Dealers’ 
Assn. 

Jan. 17-18........ Erie, Pa., Show, Erie Au- 
tomobile Dealers’ Assn. 

Se) SS Rochester, N. Y., Show, Ex- 
position Park, C. A. Sim- 
mons, Mgr. 

Sy eer Wilmington, Del., Show, 
Wilmington Automobile 
Show Assn. 

i See Fargo, N. D., Show, North 
Dakota and Minnesota 
Automobile Dealers’ 


Assn. 

Jan. 18-23........ Baltimore, Md., Show, Fifth 
Regiment Armory. 

Jan, 25-29........ Lancaster, Pa., Show, Con- 
estoga Park Pavilion. 

Jan. 22-29........ Montreal, Que., Show, Al- 
my’s Bldg., Automobile 
Trade Assn., Ltd. 

Jam. 32-39... 2. sa Chicago, Ill, Show, Na- 
tional Automobile Cham- 
ber of Commerce; Coli- 
seum and First Regiment 
Armory. 

Jan. 24-29........ Buffalo, N. Y., Show, Buf- 
falo Automobile Dealers’ 


Assn., Broadway Audi- 
torium. 
Jan. 24-239........ Scranton, Pa., Passenger 
Car Show, Town Hall, 
Jan. 24-30........ Portland, Ore., Show, Arm- 


ory, Portland Automobile 
Dealers’ Trade Assn. 

-Montgomery, Ala., Show, 
Klein Bldg., Montgomery 
Automobile and Acces- 
sories Dealers. 

. .Columbus, Ohio, Show, 
Memorial Hall, Columbus 
Automobile Show Co. 

-Minneapolis, Minn., Show, 
National Guard Armory, 
Minneapolis Trade Assn. 

 . eeepe Scranton, Pa., Show, Com- 

mercial Car Show, Town 
Hall. H. B. Andrews, 


Mer 

Jan. 31-Feb. 5... .Fall River, Mass., Show, 
State Armory. R. C. Bor- 
den, Mgr 

POd. 1-3... 6 25 ww Fredericky Ma4., Show, Ar- 

mory. 


Jan. 25, 26, 27... 


Jan. 29-Feb. 5. 


Jan. 29-Feb. 5... 





a York, Pa., Show, York 
Auto Dealers’ Assn. 
ye err Buffalo, N. Y., Show, Audi- 


torium Buffalo Automo- 


bile Mfrs. and Dealers’ 
Assn. 

ae Rik g Saeeeeere Poughkeepsie, N. Y., Show, 
State Armory. 

Web: TBS... 66 000s Kansas City, Mo., Show, 
J. I. Case, T. M. Bldg. 
Kansas City Motor 
Dealers’ Assn. 


WU WHER. cesses Duluth, Minn., Show, Ar- 
mory, Duluth Automobile 
Dealers’ Assn. 


Pek S-Eh occas Grand Forks, N. D., Show, 
Auditorium. 
Feb. 9-12..... 2: .Peoria, Ill., Show, Coliseum, 


Peoria Automobile and 
Accessory Assn. 

Feb. 12-19....... Albany, N. Y., Show. 

a ee Hartford, Conn., Show, 
First Regiment. Armory, 
Hartford Automobile 
Dealers’ Assn, 

jp Ge) Se Nashville, Tenn., Show, 
Hippodrome. J. A. Mur- 
kin, Mer. 

, a. Des Moines, Ia., Show, Des 
Moines ‘Auto. Dealers’ 
Assn. , 

Veb. 14-19... Winnipeg, Man., Show, 
Ford Plant, Winnipeg 
Motor Trades Assn. 

ae oe Newark, N. Show, First 
Regiment ‘Armory, Cc @. 
Fitzgerald; Mer. 

Feb. 20-27....... Grand Rapids, Mich., Show, 
Klingman Furniture Ex- 
hibition Bldg., Automo- 
bile Business Assn. 


Feb. 21-26....... Bridgeport, Conn., Show, 
State Armory. B. 3B. 
Steibler, Mer. 

Feb. 21-26....... Louisville, Ky., Show, First 
Regiment Armory. 

Webs.. 22-86... «04% Omaha, Neb., Show, Omaha 
Automobile Show Assn. 

Bob. $1+36... 60 Portland, Me., Show, Ex- 
position Bldg. 

Feb. 21-26....... South 


Bethiehem, Pa., 
Show, Coliseum. J. S&S. 
Elliot, Mer. 





Feb. 21-26....... Syracuse, N. Y¥., Show 
Syracuse Automobile 
Dealers. 


Feb. 28-Mar. 3....Pittsburgh, Pa., Convention 


of American Road Build- 


ers’ Assn., Mechanical 
Hall. 
Feb. 28-March 4..Paterson, N. J. , Fifth An- 
nual Show, Auditorium. 
Feb. 29-Mar. 4....Ft. Dodge, Ia., Show, 


Terminal Bldg. Ft 
Dodge Automobile Deal- 


ers’ Assn. 

March 4-11....... Boston, Mass., Car and 
Truck Show, Mechanics 
Bidg. 

March 8-11....... Davenport, Ia., Show, Tri- 
City Davenport, Rock 


Island & Moline; Tri-City 
Automobile Trade Assn. 


Mar. S*Elsiciscss Mason City, Ia., Show, 
Armory. 

March 8-15....... Brooklyn, N. Y., Show 
Brooklyn Motor Dealers’ 
Assn. 

Mar. 21-25....... Deadwood, S. D., Show 
Auditorium Deadwood 


Business Club. 
.Manchester, N. H., Show, 
Under Auspices Couture 
Bros. Academy. 
DN 88 ooh cles New York City, Vanderbilt 
Cup, Sheepshead Bay 
Speedway Race. 


Mar. 28-Apr. 3... 


, Chicago, TiL., Amateur 
Drivers’ Race, Chicago 
Motor Speedway. 

| er Indianapolis Track Race. 

> Se eagag | Track Race. 

pe ee De oines, Ia., Track 
Race. : 

Pg rn ee Minneapolis Track Race. 

PF See Sioux City Track Race. 

A "Eb! ee Omaha, Neb., Track 

PS FPP ae Tacoma Track Race. 

Aug. 18-19....... Elgin Road Race. 

Ee aera Des Moines Track Meet. 

| , SS Indianapolis Track Race. 

BO Bes ei ce ees Providence Track Race. 

SS eee New York City Sheepshead 
Bay Race, 

OR Fiat six CoE Omaha Track Race. 

MOG, Se Sowa wares Chicago Track Race. 
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Bissett Sales Mgr.—H. E. Bissett has 
become sales manager of the Michigan 
Specialties Co., Detroit. 


Valentine Standard Tire Sales Man- 
ager—R. F. Valentine has become sales 
manager of the Standard Tire & Rubber 
Co., Cleveland, Ohio. 


Kearney Heads Fisk Dept.—J. M. 
Kearney has been promoted to head of 
the service department of the New York 
branch of the Fisk Rubber Co. 


Herold Joins Dodge Distributor—F. J. 
Herold has become general sales and 
service manager of Henry Bros., distrib- 
utors of Dodge cars in Union, N. J. 


Robinson Portland Kissel Mgr.—A. S. 
Robinson of San Francisco and one-time 
manager of the Los Angeles branch for 
the KisselKar, has been appointed man- 
ager of the Portland, Ore., KisselKar 
branch. 


Stockbridge Succéeds Johnson—F. W. 
Stockbridge, sales supervisor in the East 
for the Winton Co., is new manager for 
the factory branch in Minneapolis, Minn. 
He succeeds J. S. Johnson, resigned after 
eleven years’ connection. 


Nerney Kissell Mgr. — H. W. Nerney, 
formerly one of the State representa- 
tives of the Pacific KisselKar branch, 
has been appointed manager of the San 
Diego house of the Pacific KisselKar, 
which was opened recently. 


Jackson Joins Westinghouse—A. E. 
Jackson has been made Western repre- 
sentative of the automobile equipment 
department of the Westinghouse Electric 
& Mfg. Co., East Pittsburgh. His head- 
quarters will be at 2007 South Michigan 
Avenue, Chicago. 


Dealer 


Minneapolis Chevrolet Makes Change 
—The Minnesota Motor Car Co., Minne- 
apolis, which handles Chevrolet cars in 
the Northwest, has decided to combine 
its place of business with the assembling 
plant which the Chevrolet Motor Co. 
will build on a site to be announced 
about Feb. 1. The building is to be com- 
pleted by July 15. 


Gets Sunderman Carbureter for New 
York City—The J. F: Renfro Co., Inc., 
New York City, has been appointed ex- 
clusive factory distributor for the Sun- 
derman safety carbureter, and the for- 
mer local sales office has been discon- 
tinued. All shipments are being: made 
from Newburgh, N. Y., where 500 car- 
bureters are being made a day. 
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Motor Men in New Roles 


Conlon Federal Truck Sales Mgr.—H. 
A. Conlon has been appointed district 
sales manager by the Federal Motor 
Truck Co., his territory consisting of 
the Middle West. He was formerly with 
the company’s Boston and Providence 
headquarters. 


Hare Resigns—E. S. Hare, for 10 years 
with the Philadelphia branch of the Com- 
mercial Truck Co. of America, has re- 
signed and will be special representative 
of the Packard company in that city and 
New York. Mr. Hare is president of the 
Philadelphia Motor Truck Assn. 


Magruder Makes Change — George 
Magruder, well known on the Pacific 
coast and formerly identified with the 
Northwest Auto Co. of Los Angeles, is 
now in charge of the repair department 
for Manley-Thompson Brothers in Ta- 
coma, Wash., Chevrolet distributors. 


Scharps Joins Silver—C. E. T. Scharps 
will assume on Feb. 1 the management of 
the wholesale department of the C. T. 
Silver Co., New York representative of 
the Overland and Peerless cars. He was 
formerly automobile editor and advertis- 
ing manager of the Sun, New York City. 


Sigwalt Resigns—H. T. Sigwalt, who 
has been with the Federal Motor Truck 
Co., Detroit, Mich., during the past 18 
months as advertising manager, has re- 
signed. He has been succeeded by G. W. 
Cushing of the Detroit Board of Com- 
merce, where he was editor of the De- 
troiter, the board’s weekly. 


Van Horn Oakland Sales Mgr.—W. 
H. Van Horn, formerly of Findlay, Ohio, 
has been named sales manager of the 
Hannon Motor Sales Co. of Tulsa, Okla., 
handling the Oakland line in several 
counties of the State. Mr. Van Horn 
was the Oakland representative in 
Findlay. 

Underberg Advanced to Branch Mgr.— 
C. H. Underberg, in charge of the Ta- 
coma office of the Fisk Rubber Co. has 
been advanced to the post of branch man- 
ager in Tacoma. W. E. Bayless has been 
advanced to-the position of northern 
coast district manager, with offices in Se- 
attle. He will have charge of the terri- 
tory in Washington, Oregon, Idaho and 
British Columbia. 

Thomsen Sells Mitchell in Davenport 
—Henry Thomsen, Davenport, Iowa, has 
purchased the McGivern Motor Co., 115 
Harrison Street, that city, and the con- 
cern will be hereafter known as the 
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Thomsen Motor Co. J. A. Zeaman will 
be retained as general manager. The 
Mitchell car will be handled and supplies 
sold. 


Deibler Mgr. for Newman—Harry 
Newman, Inc., 702 Grand Avenue, Mil- 
waukee, Wis., Chalmers distributer for 
Wisconsin, upper Michigan and southern 
Minnesota, has appointed J. B. Deibler, 
Chicago, general manager. Mr. Deibler 
is a native of Berlin, Wis., and has been 
associated with the automobile business 
for fifteen years. He served the Haynes 
as Chicago branch manager for eight 
years and later took the Pope-Hartford 
representation. In 1901 he made the 
first long-distance run in a self-propelled 
vehicle in this part of the country, driv- 
ing an old Milwaukee steamer from 
Milwaukee to Oshkosh and return. It 
was the first product of the former Mil- 
waukee Automobile Co., one of the first 
motor car manufacturers in the United 
States. 


Dealer 


Washington Items — Stewart-Warner 
Speedometer Corp., Seattle, Wash., has 
opened a new service station at 1710 
Broadway under the management of T. 
M. Hart. The Seattle station will be run 
under the name of the Stewart products 
service station. 

Through the initiative of the Portland 
Garage Owners’ Association a meeting 
has been called to organize a State as- 
sociation of garage men. 


Agencies for Hudson cars in the State 
of Washington have been appointed as 
follows: Washington Auto Co., North 
Yakima; F. M. Powell, Everett; W. H. 
Bland, Bellingham; C. T. Scurry, Aber- 
deen; Walker’s Garage, Hoquiam; Ras- 
mussen’s Garage, Kent; Howe’s Garage, 
Port Angeles; E. C. Tew, Olympia; W. J. 
Bendennick, Bremerton; Raymond Auto 
Co., Raymond. 


Two New Buildings for Minneapolis— 
Two new automobile buildings are to be 
erected, one by the Willys-Overland Co. 
and the other by the Northwestern Auto- 
mobile Co. The latter is to be at Har- 
mon Place and Willow Street, opposite 
the new building for the Hudson and 
Locomobile cars. It will house Saxon 
and Chandler cars. The former is to 
stand on a tract made up of a new pur- 
chase of land adjoining a tract bought 
from Bowman & Libby, Inc., when it 
took over the Northwestern distributing 
agency. It is one block from the Auto- 
mobile Show headquarters. 











